
Flexibility from The 
Residential Heat Sector
Session 4 – Cluster 2: Flexibility
By Alexandre Canet, 17/05/2024



The Research Journey

Started with a focus on the residential heat 
demand of GB

Detailed building stock information

Flexibility from dwellings
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Source methodology click here

https://www.nature.com/articles/s41597-022-01356-9


Residential Heat Demand
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EPCs Building register

Residential heat demand for 
16 dwelling categories for 

41,000+ areas to cover the 
entire GB

Canet, A., Qadrdan, M., Jenkins, N. et al. Spatial and temporal data to study residential heat decarbonisation 
pathways in England and Wales. Sci Data 9, 246 (2022). https://doi.org/10.1038/s41597-022-01356-9 

Figures: Share of current heating systems in 
dwellings in Neat Port Talbot, UK

https://doi.org/10.1038/s41597-022-01356-9
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A dataset of the building stock characteristics:
• 16 dwelling categories,
• Location,
• Thermal losses before and after energy 

efficiency measures,
• Thermal capacity, and,
• Floor area.

Residential heat 
demand data
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Building characteristics

Figure: Distribution of the thermal characteristics of four dwelling forms in England and Wales. The 
average thermal capacity is based on medium thermal capacity level. The figures were smoothed for visualization 
purposes by grouping the values into 50 bins. For the link to the paper click here.

https://www.sciencedirect.com/science/article/pii/S0306261923009807#s0055
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Flexibility from the Residential Heat Sector 



Research Questions

Quantifying the flexibility from the residential heat 
sector

Impacts of buildings retrofits on the amount of 
flexibility that can be provided
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Methodology
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Scenario data

For every area

For every dwelling category

Building thermal model 
(1R1C model)

Building 
characteristics • By flexibility, we mean for how long 

can we switch off or switch on the 
heat pumps before occupants are 
too cold (18°C) or too warm (24°C) 
for different outside air 
temperatures. 

• All dwellings in England and Wales 
are equipped with heat-pumps,

• Average initial indoor air temperature 
for all dwellings was 19°C.Magnitude and duration 

of flexibility services



Two flexibility services:

1. Positive flexibility – an increase in the electricity consumption of heat pumps when all heat pumps increase their 
outputs to their maximum capacity. This provides a demand increase service to the public electricity network.

2. Negative flexibility – a decrease in the electricity consumption of heat pumps when all heat pumps are switched off. This 
provides a demand reduction service to the public electricity network.

9
Figure: Estimated magnitude and duration of flexibility services provided when the initial indoor 
air temperature in dwellings is +19 °C. For the link to the paper click here.

Results

https://www.sciencedirect.com/science/article/pii/S0306261923009807#s0055
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Thermal Mass of Dwellings

Figure: Impact of thermal capacity of dwellings on the provision of flexibility services. Comparison of the magnitude and 
duration of flexibility services provided for the England and Wales dwelling stock with different levels of thermal capacity 
for two outdoor air temperatures. For the link to the paper click here.

https://www.sciencedirect.com/science/article/pii/S0306261923009807#s0055


Method to estimate heat demand and 
flexibility from the residential sector

We assessed the technical available 
flexibility but what is the flexibility 
considering socio-economic aspects?

Other work - first estimate of the hourly 
residential cooling demand in the GB 
(Work in progress)

Source: Quantification of flexibility from the thermal mass of residential buildings in 
England and Wales, Applied Energy, Canet et al.

Conclusions
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Thank you to UKERC and EDRC for supporting these projects.

Opportunities and Collaborations
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