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1. Introduction 
This report details the project to improve the energy performance of a three-bedroom semi-

detached house in Fort William, in the western Scottish Highlands. The aim was to demonstrate 

effective methods and materials to enhance thermal efficiency, reducing energy consumption and 

costs for the homeowner. It provides an overview of the property’s energy performance before and 

after the upgrades, highlighting the tangible benefits for both the property and its occupants. 

2. The Site 
The property is a three-bedroom semi-detached house built in the 1970s, located on the shores of 
Loch Linnhe in Fort William. Due to its geographic position, the property is exposed to challenging 
weather conditions, particularly in the winter, with high levels of rainfall and snowfall. The house 
consists of solid walls with a pitched slate roof and has two windows each on the front and rear 
elevations. The loft space is converted into a usable bedroom with a coom ceiling, and the existing 
heating system relied on an oil-fired boiler. The windows throughout the property are PVC double-
glazed. 

3. Pre-intervention Performance 
Before the installation of the energy efficiency measures, the property had an Energy Performance 

Certificate (EPC) rating of E46, indicating low energy efficiency, and an environmental impact rating 

of E39, reflecting the property’s high carbon emissions and significant environmental footprint. 

These ratings identified the need for substantial upgrades to reduce energy consumption and 

improve environmental sustainability. The full pre-installation EPC report is available in Appendix 1. 

4. Implemented Improvements 
The implemented improvements at the property were designed to target areas of significant energy 

loss and optimise the building's overall energy performance. By combining advanced insulation 

techniques with modern heating systems and renewable energy solutions, the project aimed to 

create a holistic approach to energy efficiency. Each intervention was carefully selected to address 

the specific needs of the property, taking into consideration the local climate, building structure, and 

existing energy systems. These improvements work synergistically to reduce energy consumption, 

enhance thermal comfort, and significantly lower the property’s environmental impact. The 

following sections detail each measure implemented. 

4.1 Room in Roof Insulation  
One of the primary improvements was the installation of a SWIP Room in Roof Insulation System. 

This system utilises rigid polyisocyanurate modified polyurethane foam board insulation, pre-bonded 

to plasterboard. These boards were mechanically fixed through the existing plasterboard into the 

timber rafters on the sloping sections of the roof and vertical stud walls. Board information can be 

seen in figure 1 below. 



 

 

 

Figure 1 – SWIP Board Characteristics 

This method ensures that heated air does not escape through the roof, significantly improving 

thermal retention within the loft space, the U-value potential improvement can be seen in figure 2. 

After installation, all skirting boards were refitted and sealed with intumescent and acoustic sealant. 

The new walls were then taped, filled, sanded, and painted white, seamlessly integrating the 

insulation into the home. 

 

Figure 2 – U value improvements  

4.2 Air Source Heat Pump  
To enhance the property’s heating system, a Grant Aerona HPID10R32 Air Source Heat Pump (ASHP) 

was installed alongside a 201L Pre-Plumbed Hot Water Cylinder. The ASHP was positioned in the rear 

garden, and the system provides a reliable, consistent heat source through newly installed radiators 

and pipework. A programmable thermostat was added to ensure the heating system operates 

efficiently, switching on only when needed to minimise energy waste and reduce running costs. 



 

 

Prior to installation, the property’s insulation was upgraded to the highest possible standard to 

prevent heat loss. Heat loss calculations were carried out for each room, ensuring that the radiators 

were correctly sized to cover the room's heat loss and maintain target temperatures. This approach 

ensures optimal heat distribution throughout the house, improving both comfort and energy 

efficiency. 

4.3 Solar Photovoltaic Panels and Battery Storage 
In addition to improving the heating system, a solar photovoltaic (PV) system was installed to further 

reduce the property’s reliance on grid-supplied electricity. Solar panels provide renewable, 

pollution-free energy, helping to reduce both carbon emissions and energy bills. On this project, an 8 

panel PV array was fitted due to roof space limitations, with an installed capacity of 3.36 kWp, 

producing approximately 2,000 kWh of energy annually. 

To maximise the effectiveness of the solar panels, a battery storage system was integrated, allowing 

any surplus energy generated during the day to be stored and used later when demand is higher, 

such as in the evening. This system reduces the need to draw electricity from the grid, particularly 

during peak hours, providing immediate savings on energy bills. The solar PV system and battery 

installation were completed efficiently within one day, although more complex projects may require 

additional time. 

 

 

 

 



 

 

 

Figure 3 – PV panels on property 

 

Figure 4 – Systems social contributions 



 

 

 

Figure 5 – Energy Trend of system. 

5. Post-Intervention Performance 
Following the implementation of the energy efficiency improvements, the property's energy performance improved significantly. The Energy 

Performance Certificate (EPC) rating increased from E46 to B87 for energy efficiency, and the environmental impact rating improved from E39 to 

B88. These ratings reflect a substantial reduction in both energy consumption and carbon emissions, making the property highly energy efficient 

and significantly lowering its environmental footprint. The full post-installation EPC report can be found in Appendix 2. 

6. Conclusion 
The energy efficiency upgrades implemented at the property in Fort William showcase a range of effective methods for improving the energy 

performance of a semi-detached house. The combination of room in roof insulation, an air source heat pump, and solar photovoltaic panels with 

battery storage has not only enhanced the overall comfort of the property but also reduced energy consumption and carbon emissions.  
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Appendix 2 Post Energy Performance Certificate Extract 

 



 

 

 

 

 


