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Towards low-emission district heating systems
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Contents of the
dissertation

District heating is a technology for efficient distribution of heat to customers via a
distribution network, and has the potential to utilize the most efficient low-emission heat
supply technologies. The chosen heat supply options play a decisive role in terms of
total emissions, but building energy efficiency, their internal heat distribution system
design and the temperature level within the district heating network have a significant
impact on the performance of the system as well. Low distribution temperatures could
facilitate use of more renewable and excess heat sources and further improve the
distribution efficiency.

The research presented in this dissertation focuses on three low-carbon heat sources;
heat pumps, solar collectors and nuclear district heating. The impact of the distribution
temperature level on heat supply and the overall system operation was also
investigated. The emphasis in the work is on techno-economic assessments.
Furthermore, the research points out the need to assess a system as a whole when
considering new low-carbon heat sources and lower distribution temperatures. The
benefits of the transition to a low temperature system show mainly on efficiency of heat
supply while the costs result from changes needed within buildings and partly within
the distribution network. As buildings and some-times also the distribution network and
heat supply operators are all represented by different stakeholders, the situation
creates a need for new business models and makes the role of the consumer more
significant in developing district heating systems. The dissertation as a whole presents
guidelines and tools for developing future district heating systems using concrete
examples.

Field of the dissertation Energy technology

Doctoral candidate Miika Rämä, M.Sc. (Eng). Born in Espoo, 2.11.1979

Time of the defence 4.9.2020 12:00

Place of the defence Aalto University School of Engineering, lecture hall E, Otakaari 1, Espoo,
online https://aalto.zoom.us/j/61742566471

Opponent Assistant professor Justin Chiu, KTH Royal Institute of Technology, Sweden.

Supervisor Professor Sanna Syri, Aalto University School of Engineering, Department of
Mechanical Engineering

Electronic dissertation https://aaltodoc.aalto.fi/handle/123456789/45647

Doctoral candidate’s
contact information

Miika Rämä
VTT Technical Research Centre of Finland
Vuorimiehentie 3, Espoo, P.O. Box 1000, FI-02044 VTT, Finland
p. +358 40 592 4000, miika.rama@vtt.fi



A doctoral dissertation is a public document and shall be available at Aalto University, School of Engineering’s
notice board in Otakaari 4, Espoo at the latest 10 days prior to public defence.


