
Christian Holter

100% Renewable Districts & Cities

how will it be implemented
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Making Renewables to the backbone of 
heat supply for cities

• What renewables do we have available
• In sufficient amounts

• With wide regional availibility

• Not in competition with other needs of the energy
transistion

• At the time of need for heating

• With proof of concept on the market

Title
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Title

Biomass Geother
mal

Heat Pump 
(green 
electrify to 
drive)

Waste Heat Solar Heat Mitigation 
opportunity

Amounts of 
resources available

Low competition on 
resources to other 
requirements

Regional available

Amount at the time 
of demand

Proof of concept

Heat 
Storage

Pipelines

More 
production
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Study on Western Balkans on Heat 
Supply for Cities  

• Small Cities (<10 MW): Biomass Heating
Manageable local resource demand

• Larger Cities: 
• Solar thermal with seasonal storage (80-90%)

• Heat Pump (mostly electric driven 10-20%)

Independence from imports
Space availibility

Title
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Study on Western Balkans on Heat Supply for Cities-
Dismissed Alternatives

• Biomass Heating for larger cities lack of resources

• Solar thermal +seasonal storage for small cities
no efficient system

• Solar PV as bases for H2/Biogas/Heat Pump costs to high
Huge space demand

• Mainly Heat Pump driven System lack of low grade heat no
sustainable electrity in winter

• Waste Heat Unstable/unsecure supply

Title
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Challenges

• Building Capacities & Developing knowledgeable stakeholders all along the value 
chain
• Engineering- Construction- Operation- Administration

• Political support for creating the framework
• Area be allocated, regional coordinated planning

• Capital for Kick off and development of projects

• Missing overall strategy

Technology is here !

Title
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Dominik Rutz

Heat up your building with sustainability: 

Exploring innovative renewable heating solutions
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Which buildings do we talk about?

• Type of the building: 
• single familiy 
• double house 
• multi-storags building
• Commercial/public building
• industrial building

• Location of the building
• Elevation above sea level
• South, central, north Europe

• Energetic status of the building
• Old, unisolated house
• Modern house in passive standard

• Technical issues
• Organisational issues
• Decision processes

• Heat demand
• Cold demand
• Extreme cold temperatures

• Suitable heating systems
• Refurbishment plans 

40% energy for 
buildings

23% 
renewables for 
H&C
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• Before 2006 Heating with oil (27 kW)
• 2006 8m² solar thermal collectors
• 2009 Installation Rika logwood stove (electrically controlled)
• 2012 Replacement of the skylight windows triple glazing 
• 2012 Installation of 3 roller blinds for balcony doors
• 2014 Installation of 10 kWp PV
• 2021 Replacement of the oil burner with 

Guntamatic logwood boiler/heat pump

Plans, to be done: 
• Solar carport 
• Wallbox and electric car

Plans to make my home 100% RE
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Replacement of the boiler
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Logood boiler/heat pump/solar collector
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Why this story at a conference?

• RE technologies are mature and available

• For all building situations, technical solutions exist

• Life cycle costs of RE often less than for fossil systems

However:

• RE are often more complex

• New systems are being hybridised

• Initial investment costs are higher

• Comfort level of fossil systems is very high!

We urgently need 
better framework 
conditions for RE 

heating and 
cooling!
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Recent developments

18

• Ukraine war: heavy impact on prices for all fuels

• EU Council and Parliament reach agreement on RED III

• New debate/policies in Germany 

• → Any consequences for ETIP RHC?



100%

19

Prices

https://www.carmen-ev.de/service/marktueberblick/marktpreise-energieholz/marktpreisvergleich/
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RED III



100%

21

RED III – many discussions on biomass

Main Points from the Deal on the Renewable Energy Directive (RED):
➢ Cascading Use of Biomass: There will be no secondary legislation (delegated or implementing act) mandating the cascading use of biomass, however woody biomass must be 

“used according to its highest economic and environmental added value in the following order of priorities: 1) wood-based products, 2) extending their service life, 3) re-use, 4) 
recycling, 5) bio-energy and 6) disposal”. 
o Exceptions: Member States can ignore this if the need to ensure the security of the energy supply, if local industry is not able to use material, if it is necessary for forest 

management/wildfire prevention, or is in response to a natural disturbance (windstorm, disease outbreak, wildfire, etc.) 
➢ Financial Support: Member States cannot provide direct financial support to certain activities. These include the following:

o No support for “Industrial grade roundwood”: this is defined as: “saw logs, veneer logs, pulpwood (round or split), as well as all other roundwood provided that its
characteristics, such as species, dimensions, rectitude, and node density, make it unfeasible to debark and thus unsuitable for industrial use, as defined and duly justified
by Member States according to the relevant forest and market conditions”

o No new support for power-only: existing support can continue but cannot be renewed.
▪ Exceptions: it is produced in a just-transition area, it is produced with carbon capture and storage, it is produced in an outermost region

➢ Exemption threshold: Any plants which are below 7.5 MW total thermal input (200m3 flow rate for biomethane) do not need to demonstrate compliance with REDIII criteria
➢ Primary woody biomass: There will be no new restriction on feedstocks which are not considered sustainable such as the definition of “primary woody biomass” which was 

proposed by the European Parliament and deeply concerned our sector. 
➢ Sustainable Forest Management Practices: There are certain measures Member States must apply to the sourcing of their biomass. The soil quality and biodiversity must be 

“considered” with the aim of “preventing” negative impacts. Additionally, any clear-cuts must be below any maximum level in national law and there must be a certain about of 
deadwood left behind in the forest.

➢ No-Go Areas: If countries have the necessary laws and enforcement in place at the national or subnational level, forest biomass can demonstrate that it is sustainably harvested 
under the risk-based approach. If this cannot be done at the national or sub-national level and is done at the forest sourcing area level, then forest biomass cannot come from 
certain areas such as primary forests, old-growth forests, highly biodiverse grasslands, etc. 

➢ Land-Use, Land-Use Change, and Forestry Regulation Link: There will be an additional mention linking RED with the Land-Use, Land-Use Change, and Forestry (LULUCF) 
Regulation to ensure that carbon sinks are able to reach LULULCF targets

➢ National Bioenergy Plans: Member States must include new “bioenergy plans” as part of their National Energy and Climate Plans (NECPs) 
➢ Greenhouse Gas Savings: All installations will eventually be required to meet an 80% greenhouse gas savings compared with a fossil alternative. This means that biomass can 

only have a little bit of lifecycle emissions from sourcing and processing (for example at most, only 20% of the emissions that would be released from using fossil fuels can be 
released in the drying of biomass by natural gas, and the transport in a truck using diesel). Under the previous version of RED, only new installations had to meet these criteria 
on lifecycle emissions, but after a grace period for existing installations, all installations (above the exemption threshold of 7,5 MW) will need to be able to show at least an 80% 
savings. 

Source: Bioenergy Europe
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A big political debate has started 
in Germany

A proposal for a 
historical law, requiring 
65% renewables in new 
heating systems. 
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Political trends – impacts on markets

Strong focus on 
• heat pumps 
• district heating

Requirements for heating with biomass

Hydrogen by some (minority!) seen as silver bullet (see 
ETIP RHC position paper on H2)

Challenges: 
• Cost reduction and new systems for HPs (Propane)
• Support for district heating and cooling
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• Social aspects of high importance: 
energy poverty, prices, investment costs

• Politicians: 
- ban on subsidizing fossil systems
- targets and requirements on high shares of RE needed, subsidies

• Installers & workforce: 
need to be trained, any training needs to prioritize Res

• Energy advisers: 
need to be trained!

• Manufacturers: 
need to focus on REs (stimualted by the right policies)

• Consumers: 
increasing acceptance and providing suitable solutions

Conclusion – horizontal issues
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• Increading demand of technology combinations (hybridizations)

• Need for intelligent controlling (e.g. including weather forecast)

• Increasing role of heat pumps: lowering costs, simplyfying installation, 
increasing temperature levels, env. friendly refrigerant liquids

• Sustainability of biomass heating: in combination with PV/solar thermal, 
filters for exhaust gases, buffer tanks

• Wherever possible: covering roofs with PV and/or solar thermal

• Roll-out of district heating including where possible geothermal

• Hydrogen for industry 

• Sector coupling will increase (e.g. integration of PV in heating/cooling)

Conclusion – technical issues
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Name of the speaker

Title of the presentation
Christoph Brunner
AEE INTEC
Phase out Fossil for Industries by following an exergetic Approach
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Industrial Energy and 
Power Demand in Numbers

• 32% of the European final energy demand is provided 

by industry 

• 33.2% is provided by electricity

• Process heat accounts for 66.8% of the final energy 

demand 30% in the LT sector; 22% in the MT sector; 

48% in the HT sector

• High share of fossil energy sources
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Towards sustainable use of energy

Energy output
• Heat
• Electricity
• Hydrogen
• Biofuels
• Advanced fuels

Energy
Electrical Energy End 

User

Industrial Processes

Thermal EnergyRenewable Electricity
integration

- Alternative fuels: H2 integration
- Biomass/Waste
- Electrification of furnaces
- Heat pumps
- Solarthermal
- District heating

Electrification of Processes
Energy efficiency of processes

Heat reuse/upgrade

CCU (CO/CO2)

Source: P4PLANET
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Hybridization of the energy mix

Mix of different renewable energy 
sources is needed to ensure a 
secure, climate-friendly and cost-
efficient energy supply

Wärmewende in der Deutschen Industrie beschleunigen Source: 
Deutscher Industrieverband Concentrated Solar Power , 2022
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Hydrogen
• volatile renewable sources (wind, PV) in 

combination with electrolyzers are not 
sufficient – see Austrian study

Limits of the availability

Electricity

• Infrastructure (power demand)

• Availability/Flexibility (volatile 
sources)

• Allocation

• Efficiency and operational costs

1 Martin Bauman et. al.(2021): Erneuerbares Gas Österreich 2040, Quantitative Abschätzung von Nachfrage und Angebot, Auftraggeber: BMK, Wien.



100%Consequent exergetic heat supply 
on two temperature levels

Above 200°C 
• H2 

• Green gases (biogas)

• Biomass

Below 200°C 

• district heating, 

• Heat Pumps 

• Solarthermal

• Electricity

• Excess heat

• Geothermal

• Biomass CHP
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• Reduce consumption and the production of long-lasting products

• Process Intensification: 
• Enhanced process efficiency by reducing process steps, simplifying equipment 

design, and minimizing energy losses

• Integration of unit operations into single process unit

• Novel reactor designs – batch to coninouse

• Advanced process control

System optimization – optimized Pinch methodology

Efficiency is the first fuel
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Alternative pathways with 
biomass and solar

Alternative Hydrogen production

Source: https://energy.gov/eere/fuelcells/hydrogen-production-pathways

Source: AEE INTEC

Development of a solar reactor for 
efficient photoelectrochemical H2 
production and simultaneous 
wastewater treatment under 
direct solar irradiation
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Increase the green gas production
Renewable gasfield

Electrolyzer

Electricity grid
Biogas plant

H2-storage
PurificationMethanisierung

Recompaction

10 MW

H2 H2

CO2 Raw biogasand

CH4 CH4: 

Gas network connection

PV WindBattery

𝑒. 𝑔. 𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦𝐻2 𝑙𝑖𝑛𝑒 𝑡𝑜 𝑐𝑢𝑠𝑡𝑜𝑚𝑒𝑟𝑠

Green gas network

H2

Waste water

Sewage sludge

Excess heat bei 55 °C

Agricultural and 
industrial residues

Source: E-STMK/AEE INTEC
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Use of the whole excess heat potential
Excess heat map

• Technical Excess Heat Potential: 7.58 TWh/a
• 9% used (0.70 TWh/a)
• 91% not-used (6.88 TWh/a)

• Low temperature dominant at not-used
potential

• 82% <50 °C 5.63 
TWh/a

• 9% 50-100 °C 0.62 
TWh/a

• 9% >100 °C 0.63 
TWh/a

• Put into perspective …
• 14% of Styrian final energy demand (52.40 

TWh/a)
• 29% of Styrian final heating demand (25.78 

TWh/a)
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Hubs for Circularity

full-scale Industrial-Urban 

Symbiosis and Circular 

Economy, closing energy, 

resource and data loops

Source: Directorate-General for Research and Innovation (European Commission)
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Hubs for Circularity - Concept of Region Weiz

Source: AEE INTEC
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Summary

1. Emphasis on energy reduction and energy efficiency by excess energy reuse and 
through disruptive and more efficient (exergetic) processes. 

2. Innovation in energy technologies: Focus on developing new technologies for 
integrating electricity (high-temperature heat pumps), improving energy 
efficiency, and developing hybrid energy supply to change the energy mix.

3. Consequent energy supply under exergetic considerations (two temperature 
levels) in order to guarantee sustainable supply and availability of sources

4. First-in-the-row demonstration of hybride energy supply with different RES 
technologies 

5. Use of emerging energy carriers like hydrogen and ammonia, along with 
renewable energy sources and alternative conversion technologies for high 
temperature processes

6.hubs for circularity play a critical role in driving the transition towards a circular 
economy by facilitating resource exchange



Conference for Renewable Heating and Cooling in Integrated Urban and Industrial Energy Systems

ISEC 2024, the 3rd International Sustainable Energy Conference, sees itself as an impetus for innovative ideas in
the areas of renewable energy systems and resource efficiency and is intended to provide an exchange platform for
science, business, and energy policy.

Date: 10 – 11 April 2024

Venue:         Messecongress Graz, Austria

Program: 09. April 2024: Side Events, Welcome Reception

10. – 11. April 2024: Conference, B2B Meetings, Workshops, Conference Dinner     

More information: www.aee-intec-events.at/isec2024

©Miriam Raneburger

Call for Abstracts 

starts on 04 Sep 23

http://www.aee-intec-events.at/isec2024
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Luca Cioccolanti

Heating up hearts and minds: the crucial role of Social 

Sciences and Humanities in advancing the Renewable 

Heating and Cooling 
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Agenda

• Needs

• Aims

• How

• Who we are

Agenda
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Needs

prevent energy
poverty
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Needs

improve energy
supply

Retail electricity prices for 
household costumers in EU capital 

cities were up by 49% in 
November 2022 

(Quarterly report On European electricity 
markets, EU DG Energy)
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• Just energy transition: the energy transition might distribute benefits, 
costs and risks unevenly, potentially creating new inequalities or 
exacerbating existing ones.

Needs

Evaluating opportunities, costs and prices of 
RHC targeting a broader range of people

Applying a gender lens to energy transitions
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• No one-technology-fits-all solution. Consider consumers’ needs in the 
development of RHC technologies and promote regional values.

- assure adequate comfort

- use of local energy sources

- co-ownership or participation in various forms in RE projects 

Needs
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• Improve social acceptance of RHC technologies

• Engage citizens

• Inform citizens

Aims
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• bringing together the various SSH disciplines and stakeholders to find a 
common working ground for RHC promotion

• promoting RHC across all social groups, consumers, and other stakeholders 

• providing input on SSH aspects of policies covering the RHC

• collecting complete and scientific data in support of RHC compared to 
fossil fuelled technologies

How
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• New-launched HWG. At present, it consists of >20 members among
>9 EU Countries.

• Having multidisciplinary background

• With experience in past and ongoing RHC projects

• Looking for members interested in the topic and willing to debate on 
the social implications of RHC energy transition

Who we are
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Dominik Rutz & Marco Calderoni

Input to research and innovation funding:

Positions on sector coupling and hydrogen
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• The White Paper focuses on coupling the 
electricity, heating and cooling vectors as a 
vital part of efficiently decarbonising the whole 
European energy sector. 

• Main message: Electricity and heating/cooling 
can be decarbonised nearly completely with 
existing technologies and resources.

• Solar CHP, Solar Thermal, Geothermal, 
Biomass, Heat Pumps, Hydrogen, Direct 
conversion of RES electricity into heat, Waste 
heat recovery, Polygeneration and District 
heating.
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General comment on the process

• The knowledge about RHC technologies and challenges among 
experts of the power sector seems limited.

• Their approach was often “RES electricity can decarbonize the H&C 
sector.

• Power experts tend to look at large scale systems (e.g. large 
centralized storage solutions) rather than at small decentralized 
systems.

• For this reason the common work on this White Paper was useful.
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Sector coupling overview
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R&D needs and challenges

Challenges related to directly coupling heat pumps with RES electricity:

• Coupling HP with direct current (DC) from local PV plants (or small 
wind turbines);

• Increasing temperature delivered by HP, to cover a wider range of 
applications (e.g. industrial process heat).
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Innovative Business Models

• Distributed storage systems can form virtual smart loads for 
electricity grids (refrigerators, thermal storage, building thermal mass 
storage). 
For proper operation, the state of charge of the individual devices 
should be known and communicated to the grid management.

• Creation of new business models for power supply (provision of a 
value for flexibility).

• Creation of new business models for heating and cooling as a service, 
benefiting from the value given to the provision of flexibility.
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Thermal storage
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Policy recommendations

• Electricity and heating/cooling can be decarbonised nearly 
completely with existing technologies and resources.

• Internalising the external cost of CO2 emissions in all sectors will be 
essential.

• Clear political strategy needed to gradually step out from subsidising
and using fossil fuels in Europe’s heating and cooling sector.
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Challenges for the RHC sector

RHC in industry:

• Temperature levels at which processes are historically operating 
should be questioned. Lower temperature levels allow for higher 
deployment shares of renewables.

• Innovative high-temperature storage.

RHC in buildings:

• Provide cost-effective and easy/fast to install retrofitting solutions 
for old buildings, both for energy efficiency and heating and cooling.
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Challenges for the RHC sector

RHC in districts and cities:

• The inherently local nature of H&C supply means cities must play a 
leading role in developing and implementing strategies for their 
decarbonisation.

Provision of skills:

• Ensure the education and training of a sufficient number of 
designers, planners and installers.

• The acceptance of skills should be ensured throughout the single EU 
market
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https://www.rhc-platform.org/policy-statements/

Request of EC representatives: 
„What is the position of ETIP RHC on hydrogen?“



100%

Controversial discussions

• In some political discussions, hydrogen is seen as the main solution 
for the energy challenges in Europe, solving all problems

• Thus much light is on H2, also influencing the allocation of research 
and development funds

→ Much scepticism among several colleagues: 
hydrogen should not get more attention

• However, ignoring the debate would be a pity and a lost opportunity 
for us to highlight this scepticism
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Content
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Hydrogen is an energy carrier, 
but no energy source!
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Source: https://whatswatt.com.au/true-colours-what-do-the-different-colours-of-hydrogen-mean/

• A colour spectrum is not 
included in the position 
paper

• We talk about 
“renewable hydrogen”
(from electrolysis and 
biomass)
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Our 8 key messages (1-2)

1) We need massive financial support on innovations, research, further 
development, and market uptake for all types of renewable energy 
sources and systems. Financial support on hydrogen should not cut or 
compromise the support for renewable energies.

2) Hydrogen per se is not necessarily sustainable as it is no source of 
energy, but only an energy carrier. Its sustainability is closely related to 
the source of energy which is used to produce hydrogen. We consider 
that only renewable hydrogen, meaning hydrogen produced by 
renewable energy sources, can be in principle sustainable. 
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3) In the light of the climate challenge and the enormous transition we 
are facing, we strongly recommend to focus any support of hydrogen 
on all forms of renewable hydrogen and to stop supporting fossil or 
low-carbon hydrogen.

4) Hydrogen is a universal energy carrier and can be used for many 
purposes. Yet it will be impossible to satisfy all demand for hydrogen, 
and thus it should be used for applications with only few other 
alternatives, also called hard-to-abate sectors. These can be for 
example high temperature industrial processes or selected transport 
applications. 

Our 8 key messages (3-4)
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5) We do not see that the direct use of hydrogen in the domestic heating 
and cooling sector plays an important role in the future. Instead, a massive 
deployment of different renewable energy technologies, including liquid, 
gaseous and solid biofuels, must happen and be supported.

6) With this document, we are providing feedback to the European 
Hydrogen Strategy on the role we see for hydrogen for a climate-neutral 
Europe. We acknowledge the definitions of the European Hydrogen Strategy 
on renewable hydrogen, but we feel that other pathways such as 
biohydrogen and solar hydrogen are neglected and should be addressed as 
well.

Our 8 key messages (5-6)
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7) In terms of energy efficiency, heat that is released during hydrogen 
production should be used. 

8) Various pathways can be taken to produce hydrogen from 
renewable sources. The pathways are at different levels of technology 
and market maturity and come with specific R&D needs, costs and GHG 
emissions. 

Our 8 key messages (7-8)
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