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Introduction
• Seasonal underground 

heat storage can be used 
to store summer’s surplus 
solar energy

• We optimize its design and 
hourly control strategy

• The simulation over a year 
is very costly and slow

Optimization Problem

Heat Storage Dynamics

Daily Average Dynamics

We can now simulate with large steps 
in order to reduce the size of the 
nonlinear program.
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For a year-long optimization 
of heat-storage operation, 

averaged dynamics are 
sufficiently accurate.
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State dynamics are affine in 
the 3 latter inputs!
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Due to Affine 
Dynamics

Day-Averages of Controls or Data e.g.

Speedups

with mean abs. error of only 0.2%.

Implementation on Github
github.com/JakobHarz/NOSTES

Averaging Theorem
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