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1. Introduction 
This report details efforts to improve the energy performance of a two-bedroom semi-detached 

bungalow in Munlochy, Ross and Cromarty, focusing on the flat roof, loft, and the installation of 

renewable technologies. The project aimed to demonstrate effective methods and materials for 

enhancing the building’s thermal performance, increasing energy efficiency, and reducing costs for 

the homeowner.  Highlighting the property’s energy performance before and after the upgrades, as 

well as the resulting benefits for both the property and its occupants. 

2. The Site 
The property is a two-bedroom semi-detached bungalow built before 1919, situated in Munlochy, a 

village in Ross and Cromarty. Given its location, the property is exposed to harsh weather conditions, 

especially during the winter months, with frequent heavy rainfall and snow. The property consists of 

solid walls with a pitched slate roof. The loft contained 150mm of insulation, which was increased to 

300mm as part of the energy efficiency measures. The house is heated by an oil-fired boiler, and the 

windows are PVC double-glazed, providing some existing insulation against heat loss. 

3. Pre-Intervention Performance 
Prior to the installation of the energy efficiency measures, the property had an Energy Performance 

Certificate (EPC) rating of E53, indicating low energy efficiency. The environmental impact rating 

stood at E45, highlighting the property's significant carbon emissions. These low scores underscored 

the need for substantial improvements to reduce energy consumption and improve the 

environmental footprint of the property. The full pre-installation EPC report can be reviewed in 

Appendix 1. 

4. Implemented Improvements 
To enhance the property’s energy efficiency, a combination of solar power, a modern air source heat 

pump, and flat roof insulation was implemented. These improvements were selected to address 

both the specific energy needs of the property and the challenging climate in the area. By 

introducing a renewable energy source, upgrading the heating system, and improving insulation, the 

project aimed to deliver a comprehensive energy-saving solution. The following interventions were 

carried out to optimise the property’s thermal performance. 

4.1 Solar 
The goal of installing the solar photovoltaic (PV) array was to reduce the overall energy consumption 

of the property. With heating, lighting, and cooking comprising the bulk of energy usage in most 

homes, solar panels offer a clean, renewable energy source to help meet these demands. The typical 

family home consumes around 3,500 kWh of electricity annually. Energy trend of the property since 

install can be seen in figure 1 below, this highlights the systems production and consumption. 

 



 

 

 

 

Figure 1 – Energy Trend  

 

Figure 2 – Social Contributions 

A solar PV system comprising an 8-panel array, hybrid inverter, and battery storage was planned and installed. This system is expected to generate 

approximately 2,000 kWh of energy annually. Any surplus energy generated during the day is stored in the battery for later use, which helps to 

reduce dependency on grid electricity, 



 

 

especially during peak hours. Immediate reductions in the customer’s energy bill are anticipated 

following the installation with considerable social contributions illustrated in figure 2. Most solar PV 

installations can be completed within a day, although more complex installations may take longer. 

 

Figure 3 – Solar PV on property 

4.2 Air Source Heat Pump 
To modernise the heating system and reduce the property’s reliance on oil-based heating, a Grant 

Aerona HPID10R32 Air Source Heat Pump (ASHP) was installed as seen in figure 4, along with a 201L 

Pre-Plumbed Hot Water Cylinder. The ASHP cited in the rear garden of the property, and the system 

provides consistent heating through new radiators and pipework. A programmable thermostat was 

installed to allow the homeowner to control the heating schedule, ensuring it only operates, when 

necessary, further reducing running costs. 

All areas of the property were insulated to the highest standard before the heat pump installation to 

prevent heat from escaping. Detailed heat loss calculations were carried out for each room to size 

the radiators appropriately, ensuring that each room can achieve the desired temperature while 

minimising energy wastage. 

 

 

 

 

 



 

 

 

 

Figure 4 – Air Source Heat Pump 



 

 

4.3 Flat Roof Insulation 
The flat roof insulation system comprised a 50mm PIR thermal board bonded to a 12.5mm 

plasterboard (63mm total thickness). This insulation board was mechanically fixed through the 

existing plasterboard into the timber beams above, preventing heat from escaping through the roof. 

Upon completion of the installation, all joints and edges were taped, filled, and sanded to create a 

seamless finish. The entire surface was then coated with two layers of paint for a clean and polished 

final appearance. 

 
Figure 5 – Before and after install of IWI prior to taping and painting 

4.4 Loft Insulation 
To further enhance the thermal efficiency of the property, we upgraded the loft insulation from 

150mm to 300mm, meeting current building standards. Loft insulation is one of the most cost-

effective energy efficiency measures available, as a poorly insulated loft can account for up to 25% 

of a home’s heat loss. By increasing the depth of insulation, we aimed to reduce this heat loss, 

ensuring that the property retains heat more effectively, especially during the colder months. 

The insulation material used was mineral wool, which is both durable and environmentally friendly. 

Mineral wool insulation has excellent thermal properties, providing a high level of heat retention, 

and its fibrous structure helps to prevent air movement through the material, further improving the 

thermal performance of the loft space.  

The additional insulation not only improves the energy efficiency of the property but also 

contributes to the overall comfort by creating a more consistent indoor temperature. As a result of 



 

 

the upgrade, the homeowner can expect reduced heating bills, a lower carbon footprint, and a more 

comfortable living environment throughout the year. 

5. Post-intervention Performance 
Following the implementation of these energy efficiency measures, the property’s energy 

performance improved dramatically. The Energy Performance Certificate (EPC) rating increased from 

E53 to an impressive B91, indicating a highly efficient energy system. The environmental impact 

rating also rose significantly, from E45 to A92, reflecting the property’s substantially lower carbon 

emissions. These improvements not only make the home more comfortable and cost-effective to 

run but also significantly reduce its environmental footprint. The full post-installation EPC report can 

be found in Appendix 2. 

6. Conclusion 
The energy efficiency measures installed at the home in Munlochy provide a clear demonstration of 

how a combination of renewable energy, modern heating systems, and improved insulation can 

dramatically enhance the thermal and energy performance of a property. By integrating solar 

panels, an air source heat pump, and high-quality roof insulation, the project highlights the benefits 

of a comprehensive approach to energy savings, offering immediate cost reductions and long-term 

environmental benefits. 

 



 

 

Appendix 1 – Pre Energy Performance Certificate Extract 

 



 

 

 

 



 

 

Appendix 2 – Post Energy Performance Certificate Extract 

 



 

 

 


