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Introduction
Buildings account for a large portion of the total energy consumption and they might
serve as a significant thermal storage capacity that can be advantageous for the
future energy grid. To utilise this capacity, it is necessary to characterise the thermal
dynamics in buildings. Existing methods often rely on data that is difficult to
measure, or models that are case-specific. Thus, it is necessary to find new methods
that are more general to be applicable to a larger share of the building stock.
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building and can be used as a
fingerprint that described heat
loss dynamics of the building.

Figure 1. Example of three captured decay patterns
for three example buildings: A, B, C
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Solution approach & %

We propose a data-driven method to iy
characterise thermostatically controlled i ‘;/7
buildings. The method uses Hidden = éé ]

Markov Models to select night data

periods with a steady decay of the o
indoor temperature. Afterwards, a linear H&
model is fitted using the selected night- N N
time data.

Figure 2. Schematic of the two main

Based on this linear system, it is heat-loss dynamics inside of a building
possible to compute two time- constant
parameters that characterise the heat-
loss dynamics of the building. With * s
these two parameters (74,1,) itis .
possible to cluster and categorise
buildings according to their thermal
response.
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This method uses scarce data that is
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often easy to measure. Thus, it can be 0 15 4 6

scaled to compare the potential of T [min]

buildings as thermal storage units. Figure 3. Map of the two time constants
for 39 different danish residential buildings

Conclusion

e The results show that it is possible to gain insight about the dynamic thermal
response of buildings using accessibe limited data

e Theobtained characteristics help assessing the potential of a particular building
as a flexible thermal storage unit

This method requires limited resources, it can be used easily for large-scale
screenings of buildings to compare their thermal response
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