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Welcome 



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 
 



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. 

 



http://www.sciencedirect.com/science/journal/03605442


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 



Results of the PhD projects 



Europe and China 



District Heating in new 

building areas 



Renewable Energy Systems 
A Smart Energy Systems Approach to the  

Choice and Modeling of 100% Renewable Solutions 

 

1. Edition in 2010 

 

2. Edition in 2014 

New Chapter on 

Smart Energy 

Systems and 

Infrastructures 
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Thank you 

Conference dinner 18:30 

Utzon Restaurant 


