Main research question of PhD research:

How useful is heat storage?
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How can high-temperature aquifer thermal energy storage (HT-ATES) be computationally efficiently modeled, integrated,
and optimally sized within district heating systems to support their cost-effective and sustainable decarbonization?

Method

HT-ATES model [2]
An HT-ATES model was developed, which improved computational speed compared
to full numerical models but remains accurate. We created a data-driven model
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See my first paper [1 ] Figure: Comparison between numerical model and DDM
2. Predict the efficiency of HT-ATES with errorof 12276
3. Nearest neighbour search: search for the most suitable temperature profile in the
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dataset based on efficiency and other parameters
4. Temperature profile adaptation: Adapt temperature profile to fit

Reasoning
We need the temperature profile, defined by the points A anc R
B and the path between them. A is the same as the injected
temperature (assumed constant), and B can be approximatec
by the ground temperature. The path is summarized in

'‘Path’
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Techno-economic model control system [3]:
Start time = 0, End time =T

Supply heat from sustainable source
Demand met?
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Extract heat from HT-ATES
Demand met? in HT-ATES

Inject remaining heat

Yes
No

Supply from back-up source Go to next timestep

The used metrics are the following: Levelized cost of heat (LCOH);
Carbon Abatement Cost (CAC); Renewable Energy Share (RES)
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Conclusion :
HT-ATES has its role in cost-effectively increasing RES and was also shown to be very efficient in reaching higher S S 20
RES shares. However, the sizing of HT-UTES needs to be optimized together with the sustainable heat supply HT-ATES size (MWp)
source. The cost-effectiveness is highly dependent on the sizing of all components (see outlook) Figure: Geothf:;”r“rae's;O':g'fvftist/hgh&'ges In the plots
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