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4th Generation District Heating Technologies and Systems 

2nd Annual Conference 21 August 2013 

Welcome 

Introduction 

The 4DH Research Centre:  
What and Who are 4DH ..? 

 

4GDH concept and research:  
What are we doing during these 6 years..? 

 

Todays agenda:  
Annual Conference and Consortium       

meetings 

http://en.aau.dk/
http://en.aau.dk/
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What and  

who are 4DH?  

• Strategic Research Centre 

financed by the Danish 

Research Council and the 

partners 
 

• Universities and Industry 

including manufactories, 

consultants and DH 

companies 
 

• International partners 
 

The long-term Objective of 

Danish Energy Policy 

Expressed by former Prime 

Minister Anders Fogh 

Rasmussen in his opening 

speech to the Parliament in 

2006 and in several political 

agreements since then: 
 

To convert to 100% 

Renewable Energy 

Prime minister 16 November 2008:  

”We will free Denmark totally from 
fossil fuels like oil, coal and gas” 

Prime minister 16 November 2008: 

”… position Denmark in the heart 

of green growth” 

http://en.aau.dk/
http://en.aau.dk/
http://images.google.dk/imgres?imgurl=http://www.aarhusfestuge.dk/files/2008%2520Anders%2520Fogh%2520foto-Hung%2520Tien%2520Vu.jpg&imgrefurl=http://www.aarhusfestuge.dk/da/node/286&usg=__OuWi6jexC4EIiNbnm2afYnHYHPs=&h=334&w=500&sz=68&hl=da&start=186&tbnid=GXi6txYL6B9c2M:&tbnh=87&tbnw=130&prev=/images%3Fq%3Danders%2Bfogh%26start%3D180%26gbv%3D2%26ndsp%3D18%26hl%3Dda%26sa%3DN
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Background 

District heating has an important role to 

play in future Sustainable Energy 

Systems: 

- Energy efficiency 

- Renewable energy and waste 

- System integration of wind etc.  

 

District heating technology has to be 

further developed (4GDH): 

- Low energy buildings 

- Low temperature sources 

- Low Grid loses 

 

Aim and Objectives 

The Aim is to assist in the development of 4th Generation 

District Heating Technologies and Systems (4GDH). 

 

 
 

Objectives: 

- Scientific platform for research activities 

- Societal understanding of the role of District Heating 

- Further additional national and international projects 

http://en.aau.dk/
http://en.aau.dk/
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Why 4th Generation ? 

First Generation (1880-1930):  
Steam as heat carrier. Is today in use in e.g.                                                    

Manhattan, Paris and partly in Copenhagen. 

 

Second Generation (1930-1970): 
Pressurised hot water as heat carrier with temperature above 100 C.  

Can be found today in older parts of current water-based systems. 
 

Third Generation (1970-present): 
Pressurised water with temperatures below 100 C.  

Used in replacements in Central and Eastern Europe  

and all extensions in China, Korea, Europe, USA and Canada. 

 

Three pillars 

Supply:  
Low temperature District heating 

 

Production:  
Renewable Systems Integration 

 

Organisation:  
Planning and Implementation 

http://en.aau.dk/
http://en.aau.dk/
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Supply:  
Low temperature District heating 

 

Grids and components:  

- low-temperature district heating systems 

based on renewable energy.  

- new knowledge of the hardware and 

software technologies of the new 

generation of district heating systems 

- existing energy renovated buildings and 

new low-energy buildings. 

Production:  
Renewable Systems Integration 

Production and system integration:  

- the development of energy systems analysis 

tools, methodologies and theories 

- scenario building of future sustainable energy 

systems.  

- The aim is to identify the role of district heating 

systems and technologies in various countries 

http://en.aau.dk/
http://en.aau.dk/
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Organisation:  
Planning and Implementation 

Planning and implementation:  

- further development of the planning and 

management systems  

- spatial analysis and geographical 

information systems (GIS) as a tool for 

planners and decision-makers.  

- organisation and design of specific public 

regulation measures including ownership, 

tariffs, reforms etc. 

International Dimension 

International Partners: 

- Tsinghua University, China 

- Chalmers, Halmstad and        

Linnaeus universities, Sweden 

- Zagreb, Croatia  

- Euro Heat and Power 

 

First result: 

Heat Road Map Europe 
First pre-study 

http://en.aau.dk/
http://en.aau.dk/
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Interdiciplinary 

PhD courses  

At the different participating universities  

 

Management activities:  
International collaboration, Consortium 

activities and dissemination 

 

4GDH concept:  
Further development of the concept. 

Consortium meetings 

- Conference on 4GDH 

Technologies and Systems 

(Public) 

 

- Status and administrative 

meetings (4DH Participants) 

 

6-year project (2012-2017) 

with on-going dissemination. 

 

  

 

District Heating Planning and 
Implementation (WP3) 

· Heat atlas and GIS planning tools 

· Institutions and Public Regulation 

Administrative and 

4GDH concept (WP0) 

District Heating Production and     
System Integration (WP2) 

· DH production and integration 
into electricity markets 

· The role of DH in national energy 
systems 
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District Heating Grids and 
Components (WP1) 

· House installation, pipes, pumps, 
heat exchangers 

· Low-temperature distribution 
concepts 

http://en.aau.dk/
http://en.aau.dk/
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13 PhD projects 
Strategic Research Centre for 4th Generation District Heating Technologies and Systems  

PhD 1.1. Heating of existing buildings by low-temperature district heating  

PhD 1.2. Supply of domestic hot water at comfort temperatures without Legionella 

PhD 1.3. Conversion of existing district heating grids to low-temperature operation and 

extension to new areas of buildings 

PhD 1.4 Minimising losses in the DH distribution grid 

  

Ph.D. 2.1: Energy Scenarios for Denmark 

Ph.D. 2.2 Thermal storage in district heating systems 

Ph.D. 2.3 Distributed CHP-plants optimized across more electricity markets 

Ph.D. 2.4 Low-temperature energy sources for district heating 

Ph.D. 2.5 The role of district heating in the Chinese energy system 

  

PhD 3.1: Strategic energy planning in a municipal and legal perspective 

PhD 3.2: Price regulation, tariff models and ownership as elements of strategic energy planning 

PhD 3.3: Geographical representations of heat demand, efficiency and supply 

PhD 3.4: Geographical representations of renewable energy systems 

http://en.aau.dk/
http://en.aau.dk/
http://www.emd.dk/billeder/energypro/Skagen1, roteret.jpg
http://www.emd.dk/billeder/energypro/IM000161.JPG
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Biomass Resources 

http://en.aau.dk/
http://en.aau.dk/
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Large CHP plants 

Small CHP Plants 

http://en.aau.dk/
http://en.aau.dk/
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