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» AGFW is an independent, impartial German association 
promoting energy efficiency, (district) heating, cooling and 
CHP – Combined Heat and Power – at national and 
international levels 

» AGFW comprises more than 550 regional und municipal 
energy suppliers, consultants, experts manufacturing 
companies including component and system manufacturers, 
assembling companies and testing institutes within Germany 
and Europe

» AGFW represents approx. 95% of the heat load connected 
to German district heating systems – the largest scale in 
Western Europe

» AGFW with over five decades of expertise in the district 
heating sector covers the entire process chain of efficient 
district heating, district cooling and CHP

Who we are…
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» Title: „UrbanTurn: Transformation of the urban district heating supply“

» Duration: 48 Monate (01.02.2021 – 31.01.2025)

» Funding code: 03EN3029B

» Funding authority: 

» Project partners:

The national funded Research Project

https://doi.org/10.1016/j.egyr.2021.09.039
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Existing district heating systems in Germany

…based on the AGFW main report [1]:

» Ø 3 heat generation plants (1 CHP, 2 heating plants)
per DH system

» Total amount of 377.305 substations
» Total length trace of 21.482 kilometers
» Hot water networks (20.938 km) 

with design temperatures above 110 °C
» Steam networks (544 km)

Research section in Chemnitz, Source: AGFW 
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Existing district heating systems in Germany

…further information

» Market share of DH in Germany is about 14 % [2]

» The final energy demand for space heating and 
hot water preparation in total: 698 TWh (2018) [3]

» Share of about 18 % renewable heat sources 
was determined 2020 [4]

» Digital recording of the operating parameters 
(temperature, pressure and volume flow) 
at heat generation plants, defined points in the DH 
network (e.g. pressure increase stations) and 
for special customers [5]

In Total: 126 billion kWh, Source: BDEW 2021 [4] 
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German climate goals & reviewed political studies 

German climate goals:
» Federal climate change act (2019) reduce greenhouse gas emissions by 55 % until 2030 and greenhouse gas 

neutrality is to be achieved by 2050 [6]. 
» The coal phase-out law it was legally stipulated to stop burning coal in power plants by 2038 at the latest [7].
» Amendment in 2021: Greenhouse gas emissions must be reduced by 65 % by 2030  and greenhouse gas neutrality is 

to be achieved by 2045 [8].

Reviewed studies:
Reference 2030

Final energy demand 
[TWh]

share of DH 
[%]

RES in DH 
[%]

Modernisation rate 
[% p. a.]

Gerbert 2018 [3] 582 15.6 46 1.9

Wünsch 2020 [9] 486 30 45 -

Prognos 2020 [10] 610 16 45 No rate, but goals for 2050
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German climate goals & reviewed political studies 

Expected measures to achieve the climate goals until 2030 [9]:
» Increase the share of DH from 14 % today up to 30 % in 2030
» Increase the share of Renewable Energies Sources (RES) in the DH production up to 45 %
» Increase the total length of DH grids from 21.000 km length trace today to 45.000 km in 2030

Objectives for existing DH systems in Germany
» Substitution of fossil heat generation plants with RES
» Adjustment of the supply temperatures and an increase in the decentralisation of DH generation
» Increase in DH customer connections and new customer installations
» New variations in the operational modes of temperature and pressure in relation to new network hydraulics
» Modification within the buried infrastructure (e.g. changes in nominal pipe diameters).
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» Overall goal of the design: secure heat supply, 
considering local conditions and technical operating 
parameters

» Fulfil the heat output requirement of customers
» For more detailed information on the design of DH 

grids check standards, recommendations and codes of 
practice!

Focus on temperature flexibility according to EN 13941 
important design parameters are [11,12]: 
» The difference between the installation temperature 

and the maximum operating temperature (ΔTref)
» The rate of temperature change 
» The equivalent temperature full load cycles resulting 

from temperature variations are.
» Temperature change of the heating water should not 

exceed 10 K/h during operation [12]

Operation modes and operating parametersThe design of DH grids

𝑄̇𝑄𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑖𝑖𝑖𝑖 = 𝑄̇𝑄𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 + 𝑄̇𝑄ℎ𝑒𝑒𝑒𝑒𝑒𝑒 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 = 𝑚̇𝑚 × 𝑐𝑐𝑝𝑝 × ∆𝑇𝑇

the mass flow (𝑚̇𝑚) 
of the heat transfer medium

ΔT = Tsupply – Treturn

The impact of the climate goals on DH grids
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Potentials for „UrbanTurn“

» Long technical service life of the pipelines (> minimum service life according [11] and [13]) can be expected due to the 
compliance with the limit temperatures, the low full load cycles, and the low rates of temperature change

» To date, it has not been sufficiently investigated how a more flexible temperature operation with higher rates of temperature
change affects the technical service life[14]. 

» Studies assume that lowering the flow temperature in the heating network has a prolonging effect on the technical service life 
of the pipelines [15].

DH network Network E Network G Network I

Tsupply,max [°C] 130 140 130

ØTsupply [°C] 94,9 112,8 91,1

Equivalent full load cycles 0,4 0,13 0,01

Data set 8782 8759 8759

Measuring frequency 1 hour 1 hour 1 hour

Number of temperature change categorized in rates of temperature changes

< 5 K/h 8626 8559 8746

< 10 K/h 118 171 11

< 15 K/h 28 22 0

>15K/h 10 7 0 
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Potentials for „UrbanTurn“ 

Trends for future DH networks based on the analysis of German demo case for RES in DH
» Reduction of supply temperature: Depending on the size of the network, 

temperatures of <100°C can be expected for large networks and <80°C for smaller networks. 
In very small networks with newer buildings, temperatures <60°C or even lower temperatures are possible.

» Due to an increase in decentralised feed-ins, higher thermo-hydraulic dynamics are to be expected in the DH networks 
for example [16]:

• Pressure changes due to the local transport function of the integration pumps
• and bottlenecks in the transport capacity due to existing nominal pipe sizes

 Research results on the effects of fluctuating supply temperatures, dynamic operating pressures, the effects of 
temperature reduction in the DH network and data-based operational optimisation must be developed. 

 To migrate these results into existing standards, both theoretical and practical investigations must be carried out. 
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Conclusions

Source: Fraunhofer IEE

https://doi.org/10.1016/j.egyr.2021.09.039

Transformation
DH-system

Increase the overall efficiency in the system
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https://doi.org/10.1016/j.egyr.2021.09.039
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Any more 
questions?

Stefan Hay 
R & D

s.hay@agfw.de
+49 69 6304-345 

mailto:s.hay@agfw.de


Page 13www.agfw.de

References 

[1] AGFW (2020), AGFW Hauptbericht 2019. Statistik des Bereiches Energiewirtschaft und Politik. 
[2] BDEW (2020), Beheizungsstruktur des Wohungsbestandes. https://www.bdew.de/service/daten-und-grafiken/beheizungsstruktur-wohnungsbestand-deutschland/

(website accessed on 19th  October 2021).
[3] Gerbert, P. Herold, P. Kirchner, A. et al. (2018), Klimapfade für Deutschland. The Boston Consulting Group GmbH, freely available

under: https://bdi.eu/publikation/news/klimapfade-fuer-deutschland/ (website accessed on 19th October 2021).
[4] BDEW (2021), Nettowärmeerzeugung nach Energieträgern in Deutschland – zur leitungsgebundenen Wärmeversorgung. 

https://www.bdew.de/media/documents/20210122_BDEW-Zahl_der_Woche_Grafik_Fernwaerme.pdf (website accessed on 19th October 2021).
[5] Schantey, L.,  Roes, J., Thommessen, C. et al. (2020) Studie zur Digitalisierung in Wärmenetzen.  freely available under: 

https://fourmanagement.salessation.com/studie-digitalisierung-waermenetze (website accessed on 19th October 2021).
[6] Federal Climate Change Act (2019) - https://www.bmuv.de/en/law/federal-climate-change-act/, 

https://www.bundesregierung.de/breg-de/themen/klimaschutz/klimaschutzgesetz-2021-1913672 (website accessed on 03rd February 2022).
[7] Coal Phase-out Law (2019), https://www.bundesregierung.de/breg-de/themen/klimaschutz/kohleausstieg-1664496 (website accessed on 03rd February 2022).
[8] Federal Climate Change Act (2021) - https://www.bmuv.de/en/law/federal-climate-change-act/,  Amendment (2021) –

https://www.bundesregierung.de/bregde/themen/klimaschutz/klimaschutzgesetz-2021-1913672 (website accessed on 03rd February 2022).
[9] Wünsch, M., Thamling, N., Maas, C. et al. (2020), Perspektive der Fernwärme. Im Auftrag des AGFW I Der Energieeffizienzverband für Wärme, Kälte und KWK e. V., 

Frankfurt, Germany. 
[10] Prognos, Öko-Institut, Wuppertal-Institut (2020): Klimaneutrales Deutschland. Studie im Auftrag von Agora Energiewende, Agora Verkehrswende und Stiftung Klimaneutralität.  

freely available under:  https://www.agora-energiewende.de/veroeffentlichungen/klimaneutrales-deutschland/ (website accessed on 20th October 2021).
[11] EN 13941-1 (2021), District heating pipes – Design and installation of thermal insulated bonded single and twin pipe systems for directly buried hot water networks: Part  1: Design. 

European CEN, Brussels.
[12] EN 13941-2 (2021), District heating pipes – Design and installation of thermal insulated bonded single and twin pipe systems for directly buried hot water networks: Part 2: Installation. 

European CEN, Brussels.
[13] AGFW (2021), AGFW Arbeitsblatt FW 401-Teil 10:2021. Kunststoffmantelrohre (KMR) als Verlegesystem der Fernwärme – Grundlagen der rohrstatischen Auslegung.
[14] Hay, S. et. al. (2020). TGdA II - Technische Gebrauchsdaueranalyse von Wärmenetzen unter Berücksichtigung volatiler erneuerbarer Energien – In situ Belastungen, 

Praxisanalysen und Wirtschaftlichkeit, Februar 2020. 
[15] Weidlich, I. et al (2020), Effects of Loads on Asset Management of the 4th Generation District Heating Networks. Annex XII final report. International Energy Agency Technology 

Collaboration Programme on District Heating and Cooling including Combined Heat and Power (IEA DHC). March 2020.
[16] AGFW, Solites, TU Dresden (2020). DELFIN – Decentralized Feed-In: Prognose der Auswirkungen dezentraler Einbindung von Wärme aus erneuerbaren Energien und anderen 

Wärmeerzeugern in Fernwärmenetze, März 2020.
[17] Kallert, A., Lottis, D., Shan, M., & Schmidt, D. (2021). New experimental facility for innovative district heating systems—District LAB. Energy Reports, 7, 62–69. 

https://doi.org/10.1016/j.egyr.2021.09.039

https://www.bdew.de/service/daten-und-grafiken/beheizungsstruktur-wohnungsbestand-deutschland/
https://www.bdew.de/media/documents/20210122_BDEW-Zahl_der_Woche_Grafik_Fernwaerme.pdf
https://fourmanagement.salessation.com/studie-digitalisierung-waermenetze
https://www.bundesregierung.de/breg-de/themen/klimaschutz/klimaschutzgesetz-2021-1913672
https://www.bundesregierung.de/breg-de/themen/klimaschutz/kohleausstieg-1664496
https://www.bundesregierung.de/bregde/themen/klimaschutz/klimaschutzgesetz-2021-1913672
https://www.agora-energiewende.de/veroeffentlichungen/klimaneutrales-deutschland/

	Existing District Heating Networks in Context of German Climate Goals: Potentials for “UrbanTurn”
	Who we are…
	The national funded Research Project
	Existing district heating systems in Germany
	Existing district heating systems in Germany
	German climate goals & reviewed political studies 
	German climate goals & reviewed political studies 
	The impact of the climate goals on DH grids
	Potentials for „UrbanTurn“
	Potentials for „UrbanTurn“ 
	Conclusions
	Stefan Hay �R & D�s.hay@agfw.de �+49 69 6304-345 
	References 

