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TRAINING

Thermal energy storing and digitalization in district heating to enable \G
transition to renewable and resource efficient energy systems .
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Case Description

« Transition from industrial zone to a vibrant
city-center district

« Comprises 10 distinct sub-areas

« Total built-up area exceeds 450,000 m?2

« 60 % residential and 40 % commercial

« Accommodates 5,200 residents and 4,000
jobs

« Fully self-sufficient in heating and electricity,

without adding demand to existing networks

- Photos from nyhavna.no
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Heat Demand and Supply
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- District load provided by Sintef AS using PROFet model
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Local District Heating Network
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BTES Model

Long-term g-function:

Torw () = Ty — 22 g(e/t,), £ 22

Heat transfer fluid energy balance:
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Parameter Estimation
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Simulation Model
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Resulits
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Resulits
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« Design trade-off: shallow wells
maximise efficiency, while deeper wells
cut heat-pump power demand.

Preheat duration Charging period
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« Extended pre-heat/charge windows
further lower GSHP work, but at the cost
of additional efficiency loss.
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Contributions & Next Steps

« Impacts So Far « Path Ahead
— Multiscale simulation framework, — Design and control optimization
accounting for long-term effects exploring various objectives

and hourly fluctuations
— Techno-economic assessment of

— Calibrated to site-specific data, the entire heating network

replicating the case study
— Development of a transferable,

— Sensitivity analysis to rank the case-specific design
most influential design and
operating variables
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