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Six 1990s Domestic Low Carbon Retrofits
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Case study .. . Results

Six 1990s semi-detached homes in Ceredigion were * All homes saw reductions in electricity imported from the grid; those with ASHPs saw a 45%
retrofitted with a whole house energy system, combining reduction in electricity bills and 50% in carbon emissions, while self consumption was 85%.
appropriate energy demand reduction, renewable energy  There were significant differences in energy use between the homes, despite the homes
supply and energy storage technologies [1]. With different being so similar in external appearance.

patterns of use and different heating systems, including air  Consumption increased slightly in the homes that did not want to move away from fossil-fuel
source heat pumps (ASHP) already installed in 4 of the heating systems, although energy import was reduced by 22% overall. This is explained by
homes, oil boilers and solid fuel in the other 2, each home different occupancy patterns, behaviour and general level of maintenance of the homes.

had specific energy requirements, despite being extremely * Reduced heat loss through the building fabric helped overcome thermal comfort issues and
similar in external appearance and relatively new. ensured a consistent temperature was achieved throughout the day in the living spaces.

Our goals were to:

e design and implement affordable and replicable whole
house energy systems.

* reduce energy use, energy bills and carbon emissions.

* improve thermal comfort for residents.
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 Reduce energy demand: fabric improvements including external wall insulation with plinth
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Lessons learnt

Figure: Low carbon solutions * Providing relevant, frequent information to residents from the outset can support decision
making and engagement including visits for monitoring before and after works.

 Two homes retained fossil-fuelled heating as residents were concerned their heating costs
would increase. This made taking a consistent approach across all six homes not possible
and creates long term maintenance complexities for the social housing company.

e Homes with pre-installed heat pumps had immediate energy import benefits from the
installation of photovoltaic panels.

* Positive Input Ventilation was installed in favour of a MVHR system which would have involved
more disruption and complex ducting.

* Electrical works, including the solar PV panel, battery and distribution board replacement
were carried out by different contractors. This made the installation challenging, less efficient
and more costly, with one contractor site works are smoother.

* The rural, remote location meant that deliveries were difficult and installations more costly.

Research methods
and project workflow

Operation &
maintenance

* Pre-retrofit monitoring data and detailed surveys were undertaken in the planning phase to
understand the homes and identify potential strategies, these were then optimised using
computer models such as DesignBuilder, HTB2 and VirVil SketchUp [2].

* A package of solutions tailored to the homes were selected in collaboration with relevant
stakeholders, taking into account location, orientation, shape and likely occupancy patterns.

The team supported the design of the tailored solutions and created a specification package
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