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Polar bear (Ursus maritimus)
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Motivation – a current example

WARMING STRIPES?!
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Urban district heating
 System operators → increase the number of customers!

 Changes → infrastructure and heat loads

 New demand patterns

• new buildings fulfil higher insulation standards

• existing buildings are being renovated
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District heating production

Cogeneration
20 % Total Loss

40 % Power

40 % Heat

Separate generation (traditional)

District heating
Use case

100 % 
Fuel

158 % 
Fuel

74 % Loss

4 % Loss

40 % Power

40 % Heat



#SES4DH2019 6Sources: [7], [8] edited

Developing district heating systems
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Energetic evaluation of the results
 Savings (buildings): 1,6 GWh/a

 Savings (distribution): 150 MWh/a
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Energetic evaluation of the results
 Runtime reduction (peak load boiler): 135 h/a

 Thermal storage compensates peaks: 1.500 cycles

 CHP operates profitable and more efficient (residual load)

Sources: cf. [10], cf. [11]
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Energetic evaluation of the results
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Visualization of the concept (example)
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 Simulations: two separated networks, low temperatures

 Usage of more CHP waste heat, heat pumps possible

 Thermal solar collectors with seasonal storage



#SES4DH2019 12

Lessons learned
 Energy supply must be modified cross-sectoral to satisfy 

upcoming challenges (e.g. new consumption pattern)

 District heating systems as separated infrastructures with 

different supply temperatures

• “LowEx”-part with temperatures around 20 to 30 °C

• “Conventional”-part: operation at around 80 °C

 Integration of renewable sources

 Existing CHP-plants: more flexible and efficient

 transferable to urban areas, but very much dependent on 

the actual use case

• Difficult legal conditions regarding heat pumps

• Non-profit concepts will not be realized

Source: [8] edited



Questions? Remarks? Criticism?
→ christian.thommessen@uni-due.de

Thank you for your attention!
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Ambient and soil temperature
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Heat pump operation
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 Cannibalizes with solar thermal

 Storage needed!
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