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* This work builds on the LATENT project, a field trial exploring third-
party controlled flexibility in residential building clusters across
Southern England [1].

« Drawing on its findings, this research combines machine learning with
a building-physics approach to model the relationship between heat
pump flow temperature and indoor ambient temperature.

29% post heat deferral
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* Using two years of time series heat pump data from 65 UK homes,

preliminary analysis develops a regression model to predict indoor This research supports the following sustainable
temperature profiles. development goals (SDGs) [2]:

“Ensure access to affordable, reliable,
sustainable and modern energy for all”

Project Aims

1) Conduct data analysis on a large dataset of residential air-source
“Make cities and human settlements

heat pumps in the UK, using machine learning. _ _ » |
iInclusive, safe, resilient and sustainable”

2) Develop a building physics-informed model to estimate indoor

“Take urgent action to combat climate
change and its impact”

ambient temperature in homes from air-source heat pump flow

temperatures.

wethodology Results
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Figure 1: Physics-informed model derived from thermal energy balance equation. Time [hours]

Table 1: Input and output parameters for random forest machine learning model. Figure 2: Comparison between random forest prediction and actual indoor temperature values.
Measures of fit showed excellent correlation, with a peak MAE of 0.29 "C.

Variable Description
T T . AT between supply water and | Feature Importance
sup in inside air Outdoor temperature difference -
T T C AT between outdoor and indoor
out in ambient air temperature Internal gain function - -
Input
Qrad W/m?2 Solar irradiation (weather data)
Supply temperature difference - -
O ifbusiness day peak time
P(t) - Y(t){ 1 ifbusiness day non-peak time
2 if weekend day Solar gain { —=®
0 2 10 15 20 2D 30 35
Output Tt _ mt+l C Indoor temperature difference Importance [%]
o o between consecutive values Figure 3: Feature importance values from the random forest model for predicting indoor
_ ) 8 ambient temperature. )

Objectives for ongoing research
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Identify trends in user energy consumption, using Investigate further building-specific parameters,

the Energy B_enchmarking Dashboard [3], to — including EPC rating, to strengthen the
cluster buildings based on thermal comfort interpretability of machine learning results.

N preferences. Y, S Y, S Y,

— Extend model findings to inform a demand-
response control strategy.
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