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The need for to focus on housing



The role of low carbon housing

• Reduce dependence on fossil fuels

• Increase low-carbon energy sources

• Mitigate the impact of climate change

• Reduce fuel poverty 

• Improve the built environment



Whole house energy system

Demand reduction Renewable supply Energy storage



Whole house energy system

• Affordable

• Appropriate

• Replicable

• Low energy

• Comfortable

• Low maintenance



Data collection and learning from experiences

Model

Monitor

Survey

Demonstrate Monitor



Stakeholder communication and collaboration

Stakeholder 
perspectives

Social housing

“Is this 
replicable? How 
does it help us 

reach our 
targets?”

Researchers

“Is this more 
effective than 

other options?”

Government

“Does this 
reduce carbon 

emissions? 
Does it stimulate 
the economy?”

Residents

“How much 
money will I 

save?”
Designers & 
Architects

“Does this fit the 
design purpose? 
Does it comply?”

Insurers

“What is the 
risk…?”

Builders &

Installers

“Does this follow 
the specs?”

Manufacturers

“Is this 
successful in the 

market”
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WSA Collaboration with Swansea Council

Phase 1 
18 Passivhaus homes in Penlan, complete 2017

Built by Swansea Council

Monitored by the WSA team

• Fabric-only approach

• Passivhaus standards

• Gas boiler, no renewables or storage

• Average daily energy consumption 19 kWh 
compared to average UK 30-40kWh
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Solcer House - whole house energy system

• Energy import from the grid was just 2,557kWh in 
2020. 

• 82% lower than a typical Welsh home. 

• EPC rating of A.

Designed and built by WSA – 2014-15
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WSA Collaboration with Swansea Council

Phase 2

6 1960s bungalows, retrofit 
complete 2020.

• Very inefficient.

• High heating costs.

• Very low SAP ratings.

• Low levels of comfort.

• Damp and mould.



WSA Collaboration with Swansea Council

• Energy import - fell from 16,000 kWh 
(electricity and fossil fuels) to 2,000kWh 
(electric only). 

• 2,000 kWh exported to the grid.

• Very low energy bills, reducing fuel 
poverty.

• Energy Performance Certificate (EPC) 
rating from G (12) to A (95).

• No mould or draughts.
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Phase 3 
65 new build homes across County

Whole house energy systems approach

Designed and built by Swansea Council – The 
Swansea Standard

WSA monitoring homes

• High thermal performance and airtightness but 
not to Passivhaus; 

• PV panels, battery, Ground Source Heat Pumps.

WSA Collaboration with Swansea Council



Parc yr Helig Colliers Way 2 Hillview West Cross

4 Swansea Standard sites

Mix of 1 bed flats, 2, 3 and 4 bed semis and 3 bed terraces.



WSA Collaboration with Swansea Council

Monitoring sample of homes across 4 sites

Short term measurements

• Performance of fabric - U values and air 

tightness

• Thermography

• Flow measurements of ventilation systems

• Interviews with residents

Long term

• Energy metering

• Environmental monitoring – temp and 

humidity

• Weather



WSA Collaboration with Swansea Council

Performance of homes is much better than typical housing in the UK

80% lower imported energy than the UK average.

45% - 60% energy provided from energy systems.

65% lower energy consumed than the UK average.

Houses - PV contributes around 20%, Battery contributes around 25%

Flats – PV contributes around 25%, Battery contributes around 35%

100% reported being 

satisfied with the overall 

comfort of their homes

90% responded that 

their homes were 

comfortable in winter



WSA Collaboration with Swansea Council

• Lessons have been learnt and applied in later developments - need to be shared widely.

• Not push too hard with Passivhaus standards – systems approach. 

• Potential for heat loss to be reduced even further around windows, doors, loft hatches…

• Commissioning critical – particularly ventilation systems.

• Maintenance - ensure systems function as designed.

• Engagement with householders – extend to ensure information is really taken on board.

Design ProcurementPlanning Construction Operation



Lessons learnt – whole house energy systems

Benefits

• Carbon reductions;

• Reduction in energy bills = reduced fuel poverty;

• Improved living conditions;

• Better quality of life, health and well-being;

• Better built environments.

• Technology options are increasing rapidly – expertise is needed.

• Collaboration is critical to share knowledge and expertise.

• No two houses are the same.

• Data and information is critical to inform decision making.

• Skills and supply chain are fundamental to ensure large scale roll out.



What next for WSA?



Thank you

For more information about the Low Carbon Built Environment research please contact:

Prof. Joanne Patterson, Welsh School of Architecture, patterson@cardiff.ac.uk

mailto:patterson@cardiff.ac.uk
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