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 between low temperature 
district heating and hygiene security 

 
 
 

Low temperature 
district heating  

(50-55oC) 

Hygiene security 

• More renewable heat 

sources 

• Phasing out fossil fuels 

• Improve efficiency of 

production and network 
 

• Legionella can 

survive in hot water 

system below 50oC 



Conventional heating system 

≥55oC 

≥60oC 

Reduce stagnancy & 
waiting time 



Standard for Legionella prevention 



Principle of decentralized substation  
-Instantaneous HEX for local DHW production 

• DHW volume of each flat 
<3L  

• Low temperature district 
heating can be applied 

• Simpler system layout 



Decentralized substation unit 
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Seasonal fluctuation of the return 
temperature 



New concept to reduce the return 
temperature  

• Replacing the bypass by 
in-line supply pipe 

• Heat pump cover the 
heat loss of supply line 

• Avoid mixing bypass 
into the return flow 

 



Models for calculating the distribution 
heat loss inside the building 
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Same 
conditions 
on the 
consumer 
side 

Conventional system with DHW circulation 
(medium temperature DH) 

Decentralized substation system with 
bypass  
(low temperature DH) 

Decentralized substation system with in-
line supply pipe and heat pump 
 (low temperature DH) 

Scenario 
1 

Scenario 
2 

Scenario 
3 



Model for calculating the distribution 
heat loss inside the building 

International Conference on Smart Energy Systems and  

4th Generation District Heating, Copenhagen, 25-26 August 2015 

Scenario1 

• Space heating: 
35/25 oC  

• Domestic hot 
water: ≥55oC 

• Tank: 60 oC 

Scenario2 

• Supply line: ≥50 oC 

• Return line: 

• Heating 
season:25oC 

• Non-heating 
season:       
mixed T      
(space heating 
25oC+bypass50o

C) 

Scenario3 

• Supply line: 
≥50 oC 

• Return line: 
25oC 



Calculation of the cost for covering 
the heat loss 
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Input parameters for calculating the cost 

Features Abbrevation Value 

Price of electricity [DKK/kWh] Pel 2 

Price of district heating [DKK/kWh] PDH 0.8 

Heat pump COP COP 4 

For full comparison of the economy analysis, investment, costs in the 
production and network should be included in the future work 



Validation of the decentralized substation 
model 
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• Deviation 2.44 oC (𝜒 = −0.39) 
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Validation of the decentralized substation 
model 

• Deviation might be caused by heat bridge 
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Annual distribution heat loss of 3 
scenarios 
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Scenario 1 Scenario 2 Scenario 3

loss 10457 7337 6421

Savings 0% 30% 39%

0%

25%

50%

75%

100%

0

3000

6000

9000

12000

Pe
rc

en
ta

ge
 

D
is

tr
ib

u
ti

o
n

 lo
ss

 [
kW

h
] 



Cost for covering the distribution heat 
loss 
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Cost [DKK/yr] Scenario1 Scenario 2 Scenario3 

Supply 7810 4100 
Heat Electricity 

3990 700 

Return 560 1770 680 

Total  8370 5870 5370 



Conclusion 
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• Decentralized substation system can realized low 
temperature district heating without risk of 
Legionella 

• Compared to conventional system, decentralized 
substation system can save 30% distribution heat 
loss, and 30% cost 

• Decentralized substation sytem with in-line 
circulation pipe and heat pump can save 39% heat 
loss and 36% cost compared to conventional system 


