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Introduction

• Heat accounts for half of the 
total energy demand.

• The seasonal mismatch 
between source and demand 
requires seasonal storage 
solutions.

• Success stories abound in 
Denmark with pit storage.

Idea
• Heating demand: 51 GWh/a 

for the new city town 
Dietenbach.

• Use Seasonal Underground 
Heat Storage to utilize excess 
renewable energy with large-
scale heat pumps.

Storage Modelling

• Lumped approach – electric 
circuit analogy - for the 
storage and ground model.

• Use differentiable models for 
fast computation.

Optimization Problem

Results

• η𝑠: 94.9%, 𝑉𝑠: 200,000 𝑚
3

• Electricity Usage: 22 GWh
• Electricity Cost: 12.7 €/MWh
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„Ohne Wärmewende,
keine Energiewende“

Seasonal Heat Storage: Key to 
decarbonize the heating system?
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