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Project Description
District heating networks are essential for the energy

transition and sector coupling, yet detailed spatial data is
often missing. To assess their flexibility potential, we need
realistic network models.

In this project, you will develop a tool to generate synthetic,
realistic heating grids for German municipalities. Using
baseline infrastructure and census data (e.g., aggregate
connections, subsets of known connected buildings), your
research will focus on finding the optimal methods to fill
spatial data gaps. You will algorithmically predict building
connections, reliably identify central heat sources and

commercial demands, and generate physically realistic pipe Heating grid of Energiewende Garching including TUM
routing to integrate back into our simulation database.

Expectations
Methodology: Evaluate and select optimal statistical methods and rules for historic connections and network routing
(e.g., graph theory, constrained routing).
Algorithm Design: Develop logic to allocate grid connections from aggregate data, identify heat sources, and
generate realistic pipe networks connecting all nodes.
Data & Pipeline: Process spatial and census data, and build a seamless read/write pipeline connecting your tool to
the central infrastructure database InfDB.
Evaluation: Validate the synthesized grids against physical constraints and real grids to ensure realism.

Requirements
Programming: Strong Python skills for writing structured, maintainable code.
Tools: Solid experience with version control (Git).
Mindset: Strong analytical skills with an interest in complex algorithmic and spatial routing challenges.
Bonus: Prior knowledge of district heating, energy systems, or spatial data analysis (e.g., GIS) is a great advantage.

Application
Starting date is as soon as possible. Please provide a CV and current Transcript of Records when applying.
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