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ABOUT IEA, IETS TCP AND TASK 
The International Energy Agency (IEA) is an autonomous organisation which works to 
ensure reliable, affordable and clean energy for its 29 member countries and beyond. The 
IEA has four main areas of focus: energy security, economic development, environmental 
awareness and engagement worldwide 

There are no quick fixes to long-term energy challenges. To find solutions, governments 
and industry benefit from sharing resources and accelerating results. For this reason, the 
IEA enables independent groups of experts - the IEA Technology Collaboration 
Programmes, or IEA TCPs (formerly known as Implementing Agreements). 

Through the Technology Collaboration Programme, the IEA provides a framework for 
more than 40 international collaborative energy research, development and demonstration 
projects. It enables experts from different countries to work collectively and share results, 
which are usually published. The programme deals with technologies for fossil fuels, 
renewable energy, efficient energy end-use and fusion power, as well as electric power 
technologies and technology assessment methodologies. 

The IEA TCP on Industrial Energy-Related Technologies and Systems (IETS), founded in 
2005, covers new industrial energy technologies and systems. 

The mission of IETS is to foster international cooperation among OECD and non-OECD 
countries for accelerated research and technology development of industrial energy-
related technologies and systems. In doing so, IETS seeks to enhance knowledge and 
facilitate deployment of cost-effective new industrial technologies and system layouts that 
enable increased productivity and better product quality while improving energy efficiency 
and sustainability. 

Through its activities, IETS will increase awareness of technology and energy efficiency 
opportunities in industry, contribute to synergy between different systems and 
technologies, and enhance international cooperation related to sustainable development. 

The principal work of IETS is about identifying, observing, following and sharing work 
among countries and their organisations and industry clusters. This is done through 
defined projects, so called Tasks, in which experts from countries who choose to take part 
form a working group with a Task Manager in charge of coordinating. NB! In 2021, the 
IETS TCP adopted a new Legal Text according to the new IEA TCP Framework, entailing 
a shift in terminology from “Annex” to “Task” describing the highest level of project 
collaboration. Thus, Tasks (or Annexes) started before 2021, may still use the previous 
terminology. For more information, please refer to the IETS website. 

This Executive Summary is based on the results from the IETS Annex 15 – Industrial 
Excess Heat Recovery. For more information, please refer to the IETS website. 
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EXECUTIVE SUMMARY 

INTRODUCTION AND AIMS 

This annex was originally suggested in 2008. Annex XV Task 1 was finalized in the spring 
2015. From September 2016 to August 2018 Task 2 was successfully completed. 
Nevertheless, a number of further questions were identified which are to be tackled within 
the framework of this Annex - Task 3 (01.11.2019 to 31.10.2021). The Annex takes on a 
multi-disciplinary approach to the concept of excess heat recovery integrated in industrial 
complexes, aiming at the optimization of energy efficiency in global terms. The approach 
is based on industry needs and application, combining the knowledge of industrial 
technologies with energy efficiency and cost-effectiveness. 

The findings from Task 2 lead to a number of areas which resulted in this Task 3. Thus, 
the present Annex XV, Task 3 enabled to broaden the scope and included some new 
aspects, which may not be considered separately for changed framework conditions 
within an industrial environment.  
 
The included Subtasks were 

o Subtask 1: Combination of methods for excess heat identification and quantification 
o Subtask 2: Consequences for excess heat levels of future changes in industrial 

energy systems 
o Subtask 3: Operational aspects in industrial energy systems  
o Subtask 4: Opportunity and risk assessment for excess heat projects 
o Subtask 5: Compilation of innovative excess heat projects 

 
The achievements and results summarized in 
o a synthesis report on findings in the projects included in the Task as well as reported in 

literature, divided into the five subtasks, 
o a recommendation for further work internationally, 
o one report from each participant project (one or more per country), 
o Dissemination activities of each participating country. 
There have been in total 6 meetings in the task, including 5-day deep dive sessions for 
the individual Subtasks. 

SUMMARY OF THE CONTENTS AND FINDINGS BY SUBTASK 

Combination of methods for excess heat identification and quantification  

With process integration methods, a more detailed picture of excess heat opportunities 
can be achieved. However, these methods require considerably more information about 
the energy system and more time and effort from both energy managers and process 
integration experts. Those more advanced methods are primarily of interest in energy 
intensive industries with complex heat exchanger networks. 

Thus, the aim of this subtask was to create a network between groups working on and/or 
who are interested in developing a combination of methods. The questions posed aim to 
gain insight into the data requirements and methodologies applied in the projects that can 
in turn, aid with scaling-up the application of excess heat utilization in industry and provide 
stakeholders with greater clarity regarding on this dynamic topic.  

The respondents noted that industrial systems can be quite different from each other, 
leading to complexity when trying to find common and replicable solutions. Hence, the 
respondents highlighted the need for clear, replicable strategies and guidelines regarding 
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concept development, flexible control systems, monitoring and self-learning assessments 
to empower industry to make informed decisions to meet their operational and 
environmental needs.  

Consequences for excess heat levels of future changes in industrial energy systems 

The system future consequences in an industry, when excess heat is used, are of high 
importance for the opportunities for excess heat as well as for the economy and need for 
changes in the industrial energy system. These aspects have been discussed in this 
subtask. In all projects, the importance of putting excess heat opportunities in an industrial 
system perspective has been highlighted. The importance of identifying such 
consequences via system studies with e. g. pinch analysis is shown. This aspect seems to 
be crucial in real projects, as large changes in industrial energy systems will be very 
probable for the transmission in society towards deep decarbonization and as big projects 
for excess heat usage are expected to have a long lifetime. Future scenario studies 
should therefore always be performed in big industrial excess heat projects.  

High-temperature and hybrid heat pumps have been shown to be important technologies 
for industrial excess heat usage. Developments of and system aspects for these 
technologies have been reported in several projects. From the studies, it can be 
concluded that the introduction of such a novel heat pump requires a detailed system-
consequence analysis, so that excess heat sources for heat pumping do not compete with 
e. g. direct excess heat use, or so that heat source temperatures after heat pumping do 
not decrease too much for further use.   The reported projects are important examples of 
the international extensive work for the development of high-temperature heat pumps and 
the results point at opportunities for considerable energy efficiency through excess heat 
usage in different types of industry. 

Energy storage projects reported deal with developments of high-temperature storage 
solutions, mainly for steam production. In all projects, excess heat usage using storage 
was successfully demonstrated. Possible consequences of future energy system changes 
were not studied in these projects, but the developed methodology in the CETES project 
can be used for such studies. 

Also, opportunities for increasing the use of industrial excess heat through low-
temperature power production and combination between industrial solar heating and 
excess heat have been reported 

Operational aspects in industrial energy systems  

The projects canvassed in this sub-task capture some of the practical challenges, but also 
optimization opportunities. Their objectives range from software tools that optimize the 
design of industrial energy systems, to projects that optimize combinations of renewable 
technologies to meet industrial process heat demand. Other projects focused on the 
integration of specific renewable technologies within a range of industries that were able 
to generate integration concepts for process heat.  

The survey respondents provided valuable insights into opportunities and challenges 
experienced in their project activities that can in turn help industry, policy makers and 
other counterparts alike to better understand these issues and opportunities.  

Opportunity and risk assessment for excess heat projects  

This sub-task seeks to capture the experience from projects that are exploring excess 
heat use, from a number of different angles. The projects outlined help to illustrate how 
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risks and challenges arose in their respective projects, and the strategies that can be 
deployed to counteract this.  

Overall, the consensus from the project surveys was that strong policy frameworks can 
provide the certainty for all parties to be able to pursue excess heat opportunities. On the 
project level, iterative risk analysis and mitigation, along with strong stakeholder 
engagement, were identified as crucial strategies to employ to enable greater risk 
identification and mitigation. The insights gained can help all stakeholders (i.e., users, 
investors, suppliers and policy makers) to obtain a clear understanding of the associated 
risks and to develop mitigative strategies when deciding to develop an excess heat usage 
activity or endeavour in order to give it the greatest chance of success 

Compilation of innovative excess heat projects 

The projects reported deal with many different technologies, systems, types of industry 
and aspects. There are three main reasons for choosing a project in this subtask as 
innovative and/or of special interest. They clearly show the fast and interesting 
development in novel technologies/systems for industrial excess heat usage. The variety 
of industry types included shows that there is a potential in most types, which should be 
considered when building new plants, introducing new technologies/systems for e.g. 
decarbonization, and in revamping situations. As has been shown in the projects in this 
task, cooperation between industries or between an industry and a district heating/cooling 
system is in many cases a fruitful and economically interesting way of using industrial 
excess heat. A key issue, discussed in many reports, is the importance of putting the 
excess heat into a system perspective, thereby identifying optimal use of the excess heat 
together with or in competition with other measures for energy efficiency/GHG mitigation. 

SUGGESTION FOR FURTHER WORK IN TASK 15 - SUBTASK 4 

Based on all inputs and discussions during the meetings, a suggestion for possible 
Subtask 4 in a continuation of the Task 15 has been suggested 

o Activity 1: The role of excess heat in industry and industrial symbiosis 
o Activity 2: (How to use) Process integration/intensification (strategy/benefits)  
o Activity 3: Ongoing Big projects and Experiences  

Each participating group shall make a contribution in one or more of the activities. 

PARTICIPANTS 

1. Austria: TU Wien (TUW), AEE - Institut für Nachhaltige Technologien (AEE 
INTEC), Austrian Institute of Technology (AIT), and Energieinstitut an der JKU 
Linz (EI-JKU) 

2. Canada: Natural Resources Canada – CanmetENERGY 
3. Denmark: Technical University of Denmark (DTU), Weel & Sandvig, and 

Viegand Maagøe  
4. France: Greenflex 
5. Italy: ENEA, Politecnico di Torino 
6. Norway: SINTEF Enerig AS, Department Theraml Energy  
7. Portugal: Instituto Superior de Engenharia de Lisboa (ISEL) 
8. Sweden: Chalmers University of Technology, Alfa Laval since 2021 
9. Switzerland: Lucerne University of Applied Sciences and Arts 
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CONTACT INFORMATION 

Annex Manager: 

• René Hofmann, AIT, Center for Energy, Austria, rene.hofmann@ait.ac.at 
• Thore Berntsson, Chalmers University of Technology, Sweden, 

thore.berntsson@chalmers.se  or thore.berntsson@chalmersindustriteknik.se  

FURTHER READING AND REFERENCES 

This work adheres to the high-quality standards of the current rules for ensuring good 
scientific practice "Code of Conduct". Some parts were taken from the IETS annual report 
Annex XV, Annex XV meeting notes. This report is aligned in the content and structure to 
the previous report of Annex XV Task 2. 
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