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1. Agenda  
 

Tuesday, 28 th October 2025  

8.30: Coffee and testing of technical connections  

9.00: Introduction to the Workshop and IEA DHC Annex TS9    

9.15-10.15: Block 1 ï The Danish Context: Overview  

9.15: Experiences & Lessons learnt in Danmark 
(Morten Duedahl ï DBDH: District Energy Implementation, Denmark) 

9.30: Utilities National digitalization programme 
(Lars Grundhal ï Danish Energy Agency, Denmark) 

9.45: Perspective of Center Denmark 
(Tore Friis Gad Kjeld ï Center Denmark, Denmark) 

10.00: Panel Discussion and Q&A  

10.30- 11:35 Block 2 ï The Danish Context: DH Operator/Utility company  

10.30: 4th Generation DH and digitalisation 
(Lasse Jakobsen ï Albertslund Forsyning, Denmark) 

 

10.50: Green digital integrated smart energy DH-system 
(Christian Mølgaard Byrjalsen ïAalborg Foresyning, Denmark) 

 

11.10: Panel Discussion and Q&A  

11.30: Break 

11.35-13.45 Block 3 ï EU Project FunSNM  

11.35:  Overview of the FunSNM project 
(Shahin Tabandeh, VTT Technical Research Centre of Finland) 

 

11.45: Challenges of measurement uncertainty evaluation for sensor network 

metrology 
(Peter Harris, National Physical Laboratory ï UK) 

 

12.05: Data Quality Characteristics 
(Mads Johansen, FORCE Technology ï Denmark) 

 

12.10: Distributed Sensor Network (DSN) - Infrastructure requirements 
(Martin Koval, Czech Metrology Institute - Czech Republic) 

 
12.20: Continuous identification of heat meter offset and service pipe insulation 

(Peter Friis Østergaard, Technological Institute ï Denmark) 

 

12.35: Panel Discussion and Q&A  

12:45-13:45 Lunch  



  

 

13:45-15.15 Block 4 ï NSF PIRE project   

13.45: NSF PIRE: Building Decarbonization via AI-empowered District Heat 

Pump Systems 
(Dr. Zheng OôNeill ï Texas A&M University) 

 

13.50: New Business Model for Adoption of Residential District Heating and 

Cooling in the US 
(Dr. Chris Gray ï EcoSmart, US) 

 

14.05: Scaling Intersectional Analysis for Campus District Thermal Energy 

Networks with Electrical Microgrids to support Grid Flexibility and 

Decarbonization 
(Stet Sanborn ï Smith Group, UK) 

 

14.20: Exploring Energy Transitions in Philadelphia and Southeastern PA: 

Policies for Thermal Energy Networks 
(Dr. Christina D. Rosan/Liz Compitello ïTemple University/ Delaware Valley 

Regional Planning Commission, US) 

 

14.45: Thermal Energy Networks in the US: Policy Trends and Technical 

Learnings from Gas Utility 5GDHC Pilot Projects 

(Eric Juma ï HEET, Boston) 

 

15.55: Panel Discussion and Q&A  

15:10:  Break  

15.15-16.30 Block 5: Industrial perspective and Future of District Energy 

systems  

15.15: Thermonet Concept  
(Peter Hybertz Jarnved ï Norsyn, Denmark) 

15.30: Leanheat - Data Solutions for smarter Utilities 
(Hjörleifur Guðbjörn Bergsteinsson ï Danfoss, Denmark) 

15.45: HeatCheck Project: AI-driven optimal heating of apartment buildings 
(Christian Anker Hviid ï DTU, Denmark) 

16.00: Double loop network for combined heating and cooling 
(Asger Ulf Jensen ï DTU, Denmark) 

16.15 LILA ï Optimised Production Planning in District Heating 
(Antonio Calderón ï Kakti, Denmark) 

16.25 Panel Discussion and Q&A  

16.35 Final remarks   

20:00 Dinner in Copenhagen at own expense  

 

 

 



  

 

2. Welcome and Overview  
The Industrial Workshop on Digitalization and Future Developments of District Heating and 

Cooling Systems began with a warm welcome from Prof. Michele Tunzi, who opened the 

session and greeted all participants. He introduced the overall purpose of the workshop, 

which is to explore the role of digitalization as a key enabler of the green transition in district 

heating and cooling systems. The event brought together representatives from research 

institutions, industry, and public authorities to discuss how digital tools and technologies can 

optimize system performance, improve efficiency, and support the integration of renewable 

energy sources. 

In his opening remarks, Prof. Tunzi highlighted that digital technologies are transforming 

energy systems, making them smarter, more efficient, and more user-oriented. He 

emphasized that data-driven approaches and artificial intelligence will play an increasingly 

important role in optimizing plant, network, and end-user operations, shaping the next 

generation of district energy systems. 

Following this introduction, Prof. Tunzi provided a short overview of his research activities at 

the Technical University of Denmark (DTU) and the work carried out by his group at DTU 

Construct. He then introduced the international cooperation activity IEA DHC Annex TS9: 

Digitalization of District Heating and Cooling ï Improving Efficiency and Performances 

Through Data Integration, which he co-leads with Dr. Dietrich Schmidt from the Fraunhofer 

Institute for Energy Economics and Energy System Technology (IEE). The annex focuses on 

improving the efficiency and performance of district heating and cooling networks through 

enhanced data integration and digital solutions. 

3. Block 1: The Danish Context: Overview  
The first block provided a general overview of the Danish district heating market and national 

initiatives aimed at digitalizing the utility sector. Morten Duedahl (DBDH ï Danish Board of 

District Heating) presented the development and key success factors of district heating in 

Denmark, sharing experiences and lessons learned from both national and European 

initiatives. Lars Grundhal (Danish Energy Agency) then introduced the national Utility 

Digitalisation Programme, which aims to modernize and connect the electricity, heating, and 

water sectors through improved data use and digital solutions. Finally, Tore Friis Gad Kjeld 

(Center Denmark) outlined the role of Center Denmark as a central platform supporting the 

green transition through digital data infrastructures and cross-sector collaboration. 

 

1.1. Discussions/Remarks:  

¶ The data model has been published as a white paper, covering consumption data and 

selected use cases 

¶ Good data exists on utility properties, but access to this data is limited 

¶ There is interest in easier access to data for different use cases 

¶ Collaboration with European energy projects is being pursued to leverage synergies and 
share knowledge 

¶ In some countries, such as the US, gas is often cheaper than electricity, creating a 
challenge for renewable energy adoption 

 

 



  

 

4. Block  2: The Danish Context: DH Operator/Utility 

company experience  
The second block focused on the perspectives of Danish district heating operators and their 

experiences in implementing digital and low-temperature solutions. Lasse Jakobsen 

(Albertslund Forsyning) presented the development of 4th Generation District Heating in 

Albertslund, highlighting ongoing efforts to lower system temperatures and utilize digital tools 

and data to optimize operations. Christian Mølgaard Byrjalsen (Aalborg Forsyning) shared 

insights from Aalborgôs transition towards a green, integrated, and data-driven district heating 

system, emphasizing the role of consumers and the use of district heating as a flexible 

energy resource supporting the cityôs fossil-free ambitions. 

 

1.2. Discussions/Remarks:  

¶ Reducing consumption: discussed whether this mainly reflects lower heat losses 

¶ Temperature vs. quality: higher temperatures do not necessarily affect pricing; service 

quality maintained 

¶ Customer support: crucial for lowering system temperatures; no major resistance 

reported 

¶ Success factors: motivating consumers (e.g., terrace projects) helps achieve lower 

temperatures 

¶ Technical challenges: hydraulic balancing and related operational issues noted 

 

5. Block 3: EU Project FunSNM  
The project Fundamental principles of sensor network metrology (FunSNM) develops new 

methods to evaluate and improve the reliability of data from distributed sensor networks, 

such as district heating and cooling networks. The project focuses on uncertainty 

propagation, data quality metrics, and traceability, and tests its solutions in practical, real-

world networks.  

Shahin Tabandeh (VTT Technical Research Centre of Finland) provided an overview of the 

FunSNM project, followed by Peter Harris (National Physical Laboratory, UK), who discussed 

the challenges of measurement uncertainty evaluation for sensor network metrology. Mads 

Johansen (FORCE Technology, Denmark) presented the main aspects of data quality 

characteristics, while Martin Koval (Czech Metrology Institute, Czech Republic) outlined the 

infrastructure requirements for distributed sensor networks. Finally, Peter Friis Østergaard 

(Technological Institute, Denmark) demonstrated methods for continuous identification of  

 

6. Block 4: NSF PIRE project  
This U.S. National Science Foundation (NSF) sponsored Partnerships for International 

Research and Education (PIRE) project is focused on integrating Artificial Intelligence (AI) 

techniques with an understanding of human needs and behaviours to enable an efficient, 

human-centered, and resilient operation of district- and community-scale heat pump systems 

that promote and support regional scale adoption of building decarbonization.   

Dr. Zheng OôNeill (Texas A&M University) introduced the NSF PIRE: Building 

Decarbonization via AI-empowered District Heat Pump Systems project, outlining its 

objectives and research framework. Dr. Chris Gray (EcoSmart Land) presented a new 



  

 

business model for the adoption of residential district heating and cooling in the United 

States. Stet Sanborn (Smith Group, UK) discussed the scaling of intersectional analysis for 

campus district thermal energy networks integrated with electrical microgrids to enhance grid 

flexibility and support decarbonization. Dr. Christina D. Rosan (Temple University) and Liz 

Compitello (Delaware Valley Regional Planning Commission) explored energy transitions in 

Philadelphia and Southeastern Pennsylvania, focusing on policy developments for thermal 

energy networks. Finally, Eric Juma (HEET, Boston) shared insights on policy trends and 

technical learnings from U.S. gas utility 5GDHC pilot projects, highlighting the evolving 

landscape of thermal energy network deployment in the country. 

 

Discussion/Remarks:  

¶ Concerns were raised regarding ownership structures, especially in partially unoccupied 

buildings 

¶ Coordination between different stakeholders was identified as a major barrier, illustrated 

by examples from Italy 

¶ Participants discussed customer pricing and how the proposed cost structures compare 

to existing systems 

¶ The data collection approach appears similar to the practices at Center Denmark, 

prompting questions about the concrete data strategy and planned next steps within the 

project 

 

7. Block 5: Industrial perspective and Future of District 

Energy systems  
The last block offered an industrial perspective on the evolution and future of district energy 

systems, highlighting how innovation, sector coupling, and digital solutions are driving the 

transition towards flexible, efficient, and carbon-neutral infrastructures. Peter Hybertz 

Jarnved (Norsyn, Denmark) introduced the Thermonet concept, while Hjörleifur Guðbjörn 

Bergsteinsson (Danfoss, Denmark) presented Leanheat ï Data Solutions for Smarter 

Utilities. Christian Anker Hviid (DTU, Denmark) discussed the AI-driven HeatCheck Project 

for optimal heating in apartment buildings, followed by Asger Ulf Jensen (DTU, Denmark), 

who introduced a Double Loop Network for combined heating and cooling. Finally, Antonio 

Calderón (Kakti, Denmark) presented LILA ï Optimised Production Planning in District 

Heating, focusing on improving operational efficiency. 

Discussion/Remarks:  

¶ A simple operational strategy was emphasized, highlighting the importance of avoiding 

frequent onïoff cycling of heat pumps 

¶ AI-based optimization should increasingly account for indirect maintenance costs instead 

of focusing solely on measurable equipment performance 

¶ Regarding the Thermonet concept, questions arose about network ownership, particularly 

in the context of heating collectives and community-based governance models 

 

  



  

 

8. Conclusions and closing  
The conclusion and closing of the meeting was made by the organizer Michele Tunzi. 

Michele provided a short wrap-up and summary of the workshop discussions, highlighting 

key takeaways from the different sessions. Practical information was shared regarding the 

following dayôs activities, including details about the planned site visits. Participants were 

also invited to complete a feedback questionnaire on business models, which will be 

distributed by Michele Tunzi and Dietrich to identify key barriers in different countries related 

to the implementation of district heating solutions. The session concluded with final remarks 

and marked the official end of the industrial workshop. 
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