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Presentation on 4GDH 

Å   Relevance 

Å  Concepts 

Å  Technologies 

Å  Demonstration 

Å  Implementation plans 

http://en.aau.dk/


 

What is 4GDH? 

 

Å  Low temperature  

 

Å  Renewable heat supply to 

 

Å  Low energy buildings by 

 

Å Use of warm water grid (district heating) 

 

 

Å    

 

  

http://en.aau.dk/


What was the 1, 2, 3th 

http://en.aau.dk/


Why 4GDH? 

Relevant in EU due to: 
EU Policy on energy and buildings 

EPBD recast:  

All new buildings in the EU as from December 2020 

(2018 for public buildings) will have to be nearly zero 

energy buildings 
 

 the nearly zero or very low amount of energy 

required should to a very significant level be 

covered by energy from  local renewable source 

 

  

http://en.aau.dk/


Why 4GDH? 

Relevant in DK due to: 

Danish Energy Plan * 

ÅAll buildings and electricity fossil free by 2035 

ÅTransport and industry fossil free by 2050 

 

ÅBased on:  

Åenergy savings and  

Å renewable energy supply 
* 

 http://www.ens.dk/Documents/Netboghandel%20-

%20publikationer/2011/our_future_energy_%20web.pdf 

http://en.aau.dk/
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Why 4GDH? 

Relevant due to: 

Overall optimization of energy system with 

 Renewable energy for heating buildings 

 

What  are the best technologies? 

 

Å RE-based District heating in cities 

Å RE-based Heat pumps outside cities  

 

Å  
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Why 4GDH? 

Relevant due to: 

Optimization of fossil fuel free Energy system  

 

What is the best combination of  

Å Efficiency 

Å Geothermal heat 

Å Biomass 

Å Wind  

Å Solar  
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4GDH - How? 

Strategic Research Centre for 

 4th Generation District Heating Systems 

2012 - 2017 
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Concept of 4GDH 

Low temperature DH: Supply/return: 50C / 20C 

Heat supply: No fossil fuels & no biomass fuels 

  

Low temperature district heating necessary 

because: 

Å  more renewable heat produced at 50C than at 80C  

Å  acceptable heat loss from grid (15%) 

   for low-energy buildings 

http://en.aau.dk/
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Technologies ï Heat production 

 

Fossil fuel based cogeneration 

replaced with 

Renewable energy 
 

 

 

http://en.aau.dk/


http://en.aau.dk/


Heat production in 4GDH 

Waste incineration 

Å  Heat from waste in DK 67 %   

Å  Producing 20% of district heating  

Å  Producing 15% of all heat demand 

Å  Less heat from waste in future for district heating 

 

http://en.aau.dk/


Heat production in 4GDH 
Biomass : Wood chips, pellets. Straw 

ÅMajor shift in DK from coal to biomass in 

cogeneration plants  

Å Import today but to be sustainable:  local production  

ÅNot biomass enough  

ÅMore valuable for transport then for heat 

http://en.aau.dk/


Heat production in 4GDH 
 Solar thermal plants with seasonal storage 

Å Example in Marstal:  

http://www.sunstore.dk/default.asp?id=94289 

1400 buildings, 33000 m² solar collectors, 75000 m³ storage 

50% solar  

http://en.aau.dk/
http://www.sunstore.dk/default.asp?id=94289


Heat production in 4GDH 

Geothermal heating  

Å  Boreholes 2-5  km  

Å  Temperature  60-70 C  

Å  Porosity + Water 

Å  Big resources  

Å  Big investments  

Å  Heat prices similar to 

    prices for heat today.  

http://en.aau.dk/


Heat production in 4GDH 

Geothermal heat: Pumping hut in Reykjavik Iceland 

http://en.aau.dk/


Distribution of heat in 4GDH 

ÅLow temperatures: 

ÅSupply at end user  50C 

ÅReturn at end user 20C 

 

ÅLower heat loss 

coefficient :  

ÅTwinpipes with small 

diameter pipes (14mm) 

in service pipes 

http://en.aau.dk/


Distribution of heat in 4GDH 
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Distribution of heat in 4GDH 
Heat loss of 3-6 W/m 

http://en.aau.dk/

