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Low temperature heat networks  

 

•  Low temperature   

 

•  renewable heat supply to 

 

•  low energy buildings by 

 

• use of warm water network - 4DH 

 

 

•    

 

  

http://en.aau.dk/


What was the 1, 2, 3th 

http://en.aau.dk/


 

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/


 

Relevant in DK due to: 

 

Danish Energy Plan * 

• All buildings and electricity fossil free by 2035 

• Transport and industry fossil free by 2050 

 

• Based on:  

• energy savings and  

• 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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Relevant due to: 

 
Overall optimization of energy system with 

 Renewable energy for heating buildings 

 

What  are the best technologies? 

 

• RE-based District heating in cities 

• RE-based Heat pumps outside cities  

 

•  
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Relevant due to: 

 
Optimization of fossil free energy system  

 

What is the best combination of  

• Energy savings in buildings 

• Efficiency in distribution of heat 

• Renewable energy ( waste, bio, solar, geo) 
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Strategic Research Centre for 

 4th Generation District Heating Systems 

2012 - 2017 

  

http://en.aau.dk/
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Concept of  low temperature 

heat network 

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

Heat supply: No fossil fuels & no biomass fuels 

  

Low temperature district heating necessary 

because: 

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

•  acceptable heat loss from network (20%) 

   for low-energy buildings 

http://en.aau.dk/


 Heat network 

Reduce heat loss by  
• Lower temperatures: 

• Supply at end user  50C 

• Return at end user 20C 

 

• Lower heat loss 

coefficient :  

• Twinpipes with small 

diameter pipes (14mm) 

in service pipes 

http://en.aau.dk/


Heat network 

Heat loss calculation  

http://en.aau.dk/


Heat loss of 3-6 W/m 

http://en.aau.dk/


Optimization of network 

 
Requirements: 

• Minimize heat loss 

• Supply of DHW at 40C within 10 sec at tap 

• Return in DH  at 20C  

Possible solutions: 

• Minimize pipe diameter 

• DH supply circulation in loop 

• No bypass from supply to return  

 

 

http://en.aau.dk/


 Substations  

 Heat exchanger for DHW 

 
High efficiency –  

Supply temp. district heating: 50 C 

DHW : 45 C 

 

http://en.aau.dk/


Substations  

 Heat exchanger for DHW 
• Micro Plate Heat Exchanger from Danfoss  (right)  

• Heat exchanger for DHW:  

• 13L/min 32kW  10C/45C - 50C/19C  

• Temperature differences of 5 C 

– www.mphe.danfoss.com  

 

http://en.aau.dk/
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Demonstration 
 projects 

 • 2001-2004: EFP-2001: District heating supply to low-energy areas  

• 2006-2009: EFP-2007: Development and demonstration of low-

energy district heating for low energy buildings  

• 2008-2011: EUDP 2008-II: CO2 reductions in low-energy buildings and 

communities by implementation of low-temperature district heating 

systems. Demonstration cases in EnergyFlexHouse and 

Boligforeningen Ringgården  

• 2011-2014 (expected completion): EUDP 2010-II: Full-scale 

demonstration of the future low-temperature district heating in existing 

settlements. The project is ongoing. 

• 2011 – 2014 (expected completion): EUDP – Heat Pumps in District 

Heating (HPinDH) 

http://en.aau.dk/


Demonstration in new LE-

buildings - Lystrup [1,2] 

 Research projects (2007, 2008, 2010) 
 

 40 low energy row-houses 37 kWh/m2.yr 
 

 DH design parameters: 50/25°C, 10 bar 
 

 District heating network 
• AluFlex Twin pipes (insulation series 2 ) 

• reduced pipe sizes -> higher pressure drop 

• annual distribution heat loss approx. 20% 
 

 Development of  substations concepts 
• no problem with Legionella and comfort 

 

 System runs already 2 years , no complaints 
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Demonstration  
In new LE-buildings- Lystrup 

http://en.aau.dk/


Demonstration  

In existing buildings 
 How much we can reduce the supply temperature? 

 Which renovation measures (if any) should be 

performed? 
 

 Simulation of typical single-family house from 70s 

 radiators originally designed 70/40/20 

 influence of windows renovation 

 Case windows properties Energy demand for 
SH [MWh/year] 

Peak power for SH 
[kW] 

Supply temperature needed in 
radiators for: 

Tout=-21°C Tout=0°C 
HIGH 

Tout=0°C 
LOW 

no renovation 
U-value: 2,5 W/m

2
K 

10 .49 5,8  65/43/20 60/29/20 50/34/20 
g-value: 0,43 

new glazing 
U- value: 1,4 W/m

2
K  

8.3 5,0 65/35/20 60/26/20 50/29/20 
g- value: 0,43 

new windows 
U- value: 0,9 W/m2K  

7.55 4,5 65/32/20 52/25/20 50/26/20 
g- value: 0,35 

http://en.aau.dk/


Demonstration  
In existing buildings  

75 houses i DK gets low tempe-

rature DH to reduce loss from grid 

http://en.aau.dk/


Implementation plans - 

conclusions 

Detailed investigations needed  

•  Based on new 4GDH technologies 

•  Based on an optimised energy system  

–  Fossil free 

–  No imported biomass for fuels 

Optimal solutions 

Political  implementation needed 

http://en.aau.dk/

