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[bookmark: _Toc218702409]Introduction 
This report presents an individual home retrofit assessment of an existing domestic property, prepared in the style of an industry-standard building surveyors report in line with professional practice. The purpose of this assessment is to evaluate the current performance of the house, identifying existing issues, and to propose appropriate retrofit measures that reduce energy use and carbon emissions all while improving the occupant’s health and comfort.
The assessment adopts a holistic approach to deep retrofit, using established industry guidance, including publications such as The Pebble Trust Renovation Guide (2023). Engagement with relevant literature is used throughout the report to justify any assumptions, support decision-making, and support the rationale for proposed interventions.
Although the original assignment brief indicated that site information and images would be provided and that the task would be undertaken as a group project, this submission is based on the author’s own residential property and has been completed individually. All observations, photographs, and measurements found have been gathered directly by the author, and any assumptions that are made are clearly stated and justified in line with academic requirements.
By using a real and occupied housing as a case study, the report reflects on the practical limitations and opportunities that are typically encountered in domestic retrofit projects. The assessment considers the existing building fabric, heating and ventilation systems, occupant behaviour, and environmental risks before developing a retrofit strategy that is in line with the principles of deep retrofit and best professional practice.
[bookmark: _Toc218702410]Methodology, Assumptions, and Literature Basis
This home retrofit assessment was undertaken using a non-intrusive building survey methodology, consistent with early domestic retrofit assessments and professional surveying practice. The approach was designed to gain a good understanding of the existing building, its performance, and its use by occupants, all while recognising the limitations of a visual and observational survey.
[bookmark: _Toc218702411]2.1 Survey Methodology
The survey assessment was based on a combination of internal and external inspections, which were supported by photographs and basic measurements of the property layout along with key construction components. The survey focused on identifying some visible construction types, materials, defects, and any potential performance issues that could affect energy efficiency, comfort, and occupant health.
Photographic documentation is included immediately following this section and records the overall form and information of the property. The photographs provide visual confirmation that the survey was undertaken and establish the condition of the dwelling prior to a more detailed analysis.
The photographs included at this stage consist of:
· Front elevation of the property
· Rear elevation of the property
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Figure 2: Rear Elevation
Figure 1: Front Elevation

	
These images are used for reference only and do not attempt to show any defects or construction details, which are addressed in later sections of this report.
[bookmark: _Toc218702412]2.2 Assumptions and Limitations
As this assessment did not include any intrusive investigations or specialist testing, numerous assumptions have been made about the existing building fabric and performance. These include any assumptions about the presence of insulation, airtightness levels, and any concealed construction build-ups. Assumptions are informed by the age of the property, visible construction details, and typical building practices of the period.
Where assumptions are made, they are clearly identified within the report and justified using industry guidance and retrofit principles. This approach reflects common professional practice at early feasibility and assessment stages, where detailed investigations may not yet be achievable.
The findings of this report should be interpreted as suggestions rather than definitive, and further detailed surveys would be recommended prior to implementation of any major retrofit works. This is supported by BSI (2023)





[bookmark: _Toc218702413]2.3 Engagement with Literature and Best Practice
The assessment is enlightened by industry guidance and literature that relate to domestic retrofits and building performances. Key documents, such as The Pebble Trust Renovation Guide (2023), are used to support a fabric-first approach to retrofitting and to help inform decision-making around numerous issues such as moisture risk, ventilation, and occupant health.
Engagement with literature support the reasoning for any proposed interventions and ensures that any recommendations that are made align with the best practice. This literature-led approach supports the development of a reasonable retrofit strategy that also considers energy use, carbon emissions, comfort, and long-term building performance.
[bookmark: _Toc218702414]2.4 Professional Practice Context
This report is structured as an industry-standard building surveyor’s report, that reflects on professional skills that are relevant to professional practice. The methodology, language, and analytical approach align with the expectations of professional bodies such as RICS, with focus on clarity, justification, and any recommendations based on evidence.
[bookmark: _Toc218702415]Component 1 – Comprehensive Survey of Existing Building and Client Needs
This section shows a detailed survey of the property, identifying any existing issues and the needs of the occupants. Any observations are based on visual inspections, layout measurements, and desktop research. All assumptions are supported using industry guidance, in line with the professional surveyor practice.
[bookmark: _Toc218702416]3.1 Property Description and Context
The subject property is a privately owned residential housing currently occupied by the author. It represents a typical example of local housing stock and is therefore suitable for a retrofit case study. 
The subject property is a modern, two-storey semi-detached house, located in Skewen, Wales constructed in the early 2000’s. the building reflects construction standards on the early 21st century in the UK and complies with Part L Building Regulations at the time, which would provide a moderate level of thermal performance.
The external walls are cavity brick construction and likely have partial cavity insulation due to the periods building regulations. The roof is a pitched truss structure with wool insulation and a tiled surface. Windows and doors are modern, likely being double glazed PVC units with standard airtightness levels for the period.

Internally, the property consists of a ground floor layout consisting of a living room, dining area, kitchen, WC, and a garage converted into a living room, with bedrooms and bathrooms on the first floor. Understanding the layout and function of each area of the house is essential for finding energy use patterns, high occupancy zones, and areas best for retrofit intervention.
[bookmark: _Toc218702417]3.2 Building Fabric and Condition
A detailed survey of the building fabric was carried out, focusing on walls, roof, ground floor, windows, and doors. The external walls are presumed to include partial cavity insulation, but the continuity of the insulation and airtightness is unknown without further detailed inspection. Minor imperfections were discovered which can potentially allow moisture ingress or heat loss.
During periods of heavy rainfall, minor water ingress is visible at the top of the ground floor converted bedrooms door, suggesting a potential weakness at roof to wall junctions or flashing. Slight dampness is also observed on the dining room and kitchen ceiling, associated to a poor finish on the shower above. Both photos shown below: 
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Figure 4: Moisture Damage in Dining Room from Shower
Figure 3: Water Ingress Above Bedroom Door



While these moisture issues are currently minor, they are significant considerations to consider when planning any insulation or retrofit changes to prevent making the damage worse. This is supported by The Pebble Trust (2016).
The roof structure consists of standard timber trusses with mineral wool insulation between joints. The insulation used is assumed to have met regulation standards of the time, but junctions between the walls and roof, and around loft hatches, could be thermal weak points. The ground floor is constructed using a concrete slab, which is highly likely minimally insulated or not insulated, which may contribute to heat loss.


The windows and external doors are double glazed PVC units, with light evidence of draughts at the junctions. Overall, the building fabric is in good condition, as expected with most modern properties, but there are opportunities for improvements to energy efficiency, especially in fabric continuity, airtightness, and specifically moisture management.
[bookmark: _Toc218702418]3.3 Heating, Hot Water, and Controls
The property is heated using a gas combi boiler connected to radiators throughout the house. Hot water is provided on demand through the same system, with no separate storage cylinder. Heating controls include a wall mounted thermostat in the living room, and thermostatic radiator valves on each radiator.
Observation show that some rooms experience inconsistent temperatures, specifically in the converted garage to bedroom, suggesting minor imbalance in the system or poor radiator installation. While this heating system is typical for the time, there exists numerous opportunities to improve control and efficiency to reduce energy consumption levels.
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Figure 5: Radiator 



[bookmark: _Toc218702419]3.4 Ventilation, Moisture, and Indoor Air Quality
Ventilation relies almost entirely on natural ways, added to by extract fans located in the kitchen and bathrooms. While this is generally sufficient, some rooms show limited airflow, which could contribute to condensation in colder areas. No mechanical ventilation system is present. 
The previously noted water ingress at the top of the converted bedroom door and the slight dampness on the dining room and kitchen ceilings aid the need to consider moisture management alongside the retrofit improvements. The combination of thermal upgrades and a poor ventilation system could worsen these issues if they are not addressed. This is supported by Approved Document F Volume 1 (2021).
[bookmark: _Toc218702420]3.5 Occupant Behaviour and Energy Use
The occupant behaviour significantly influences energy demand. Heating is usually used in living spaces during the day and the bedrooms in the evening, as well as most of the house if clothes need radiator drying. Windows are not usually opened because of pets and doors are usually closed to prevent cold draughts.
Estimated energy bills and usage patterns suggest moderate consumption in relation to the property size and number of occupants. Considering these patterns is essential when designing retrofit upgrades to ensure they comply with daily routines, are practical, and effective. 
[bookmark: _Toc218702421]3.6 Flood and Radon Risk (Desktop Assessment)
A desktop assessment of environmental risks was carried out using publicly available data for Skewen, Wales:
· Flood Risk: Low, based on proximity to watercourses and Environmental Agency mapping
· Radon Risk: Low, consistent with the South Wales region, which is generally outside of high-radon areas.
While no specific testing was done on site, these environmental risk assessments help retrofit planning, particularly relating to choice of insulation and ventilation.
[bookmark: _Toc218702422]3.7 Summary of Component 1
Component 1 provides a good understanding of the current condition of the property and the needs of the occupants. The survey identifies building fabric, heating and hot water systems, ventilation, and typical occupancy patterns, and environmental risks. Observed issues, like minor water ingress at the top of the converted bedroom door and slight dampness on the dining room and kitchen ceilings, highlight areas of concern before the implementation of any retrofit measures. These finding create a baseline for energy efficiency targets and help form a holistic retrofit approach that will improve comfort and reduce carbon emissions.






[bookmark: _Toc218702423]Component 2 – Potential Upgrades Affecting Operational Carbon and Energy Use
This section will evaluate any potential retrofit interventions aimed at reducing energy use and carbon emissions. Suggested upgrades are based on the survey in Component 1 and the industry best practices, with a focus on fabric improvements, heating and hot water systems optimisation, ventilation upgrades, renewable technologies, and considering occupants behaviours. Each intervention will be described with its rationale, expected benefits, and any considerations.
[bookmark: _Toc218702424]4.1 Building Fabric Improvements
A primary strategy for reducing heat loss and carbon emissions is improving the building fabric. While the properties external walls are partially insulated, they contain thermal bridges around junctions and openings. Installing a full cavity fill insulation or an internal wall insulation will enhance the thermal performance, reduce heat loss, and improve occupant comfort. Roof installation currently meets early 2000’s standards but can still be improved with additional mineral wool to minimise loft heat loss, with consideration to junctions around loft hatches to prevent thermal bridging. 
Windows and doors, though double glazed, my benefit from low-emission coatings and improved sealings, further improving airtightness. The concrete slab floor is likely uninsulated, adding floor insulation above the slab, like underlay, will prevent heat loss and improve comfort. Prior to any insulation installation, moisture issues identified in Component 1 must be addressed to prevent trapping moisture and causing long term damage. This section is supported by The Pebble Trust (2020)
[bookmark: _Toc218702425]4.2 Heating and Hot Water Upgrades
The current boiler provides both heating and hot water. Although functional, the efficiency and comfort can be improved through balancing radiators or adjusting valves. Replacing this with a high efficiency condensing boiler or a hybrid heat pump system may reduce carbon emissions further. Heating controls can also be upgraded to a smart system to allow for more precise scheduling, and minimising energy waste. Pipework insulation on current hot water routes will reduce any heat losses, and any future retrofits may consider thermal panels or heat pump assisted hot water systems for a further improvement to efficiency.




[bookmark: _Toc218702426]4.3 Ventilation and Indoor Air Quality Improvements
The property currently relies on natural ventilation, by extract fans in the kitchen and bathrooms. Observed moisture issues show the need for improved ventilation in order to maintain air quality indoors while preventing condensation. Installing a mechanical ventilation and heat recovery (MVHR) system in important areas like the bathrooms, kitchen, and bedrooms will recover extracted heat and control airflow. High efficiency extract fans in moisture prone areas will help prevent condensation, especially near the kitchen and showers. Additionally, sealing any draughts around windows and doors will reduce airflow, ensuring that ventilation can effectively operate. This is supported by PAS 2035 (2023)
[bookmark: _Toc218702427]4.4 Renewable Energy and Low-Carbon Technologies
Where possible, installing renewable energy technologies will reduce carbon emissions even further. Solar thermal panels can help hot water demand during summer months, reducing the reliance on boilers. If space is available, a ground heat pump could replace or help the existing heating system, providing low carbon emission heating. This would depend on roof orientation, available space, and budget.
[bookmark: _Toc218702428]4.5 Occupant Behaviour and Energy Use Considerations
Retrofit measures will be most effective when engaged with by the occupants. Educating the residents on the heating schedules, thermostat settings, and ventilation ensures that energy is constantly saved. Optimising heating in unused rooms or maintaining ventilation enhance the overall efficiency of the retrofit.
[bookmark: _Toc218702429]4.6 Summary of Component 2
This section identifies any potential upgrades across building fabric, heating and hot water systems, ventilation, renewable technologies, and occupant behaviour. The priorities should be improving thermal performance of walls, roof, windows, and floors, optimising heating controls, system efficiency, ventilation to manage moisture and air quality and installing renewable energy technologies. These provide a good foundation for a holistic retrofit strategy in Component 3, aimed at reducing carbon emissions, improving comfort, and ensuring the property’s long-term durability.




[bookmark: _Toc218702430]Component 3 – Holistic Retrofit Strategy Using the Five Principles of Deep Retrofit
A holistic retrofit strategy has been created for the property, aided by the findings of Components 1 and 2 and then guided by the five deep retrofit principles: fabric first, ventilation-led design, low carbon heating, occupant wellbeing, and whole-house thinking.
The strategy prioritises a fabric first approach, addressing heat loss through walls, roof, floors, and openings before introducing any low carbon technologies. The existing moisture defects, including the water ingress at the top of the converted bedroom door and dampness linked to the above shower, must be solved early to protect the building fabric and to ensure any insulation upgrades do not decay. Improving airtightness in conjunction will reduce heat loss and improve thermal comfort.
A ventilation-led approach is imperative to maintaining air quality indoors as airtightness levels increase. Efficient extract ventilation and mechanical ventilation systems are significantly important for heat recovery and for managing moisture levels, to support the occupant’s health. This aligns with the principle that energy efficiency improvements must not negatively affect comfort or wellbeing.
Once fabric and ventilation levels are improved, low carbon heating solutions can then be introduced. Optimising heating controls reduces energy demand, while any future installations on renewable technologies, like heat pumps, can offer longer term carbon solutions.
This strategy uses a whole house perspective, making sure any interventions are coordinated, phased, and importantly appropriate to the building’s construction and occupancy. Occupant engagement is of upmost importance, as occupant understanding ensures that any technical improvements are transferred into real energy and carbon emission savings. This approach delivers a balanced retrofit strategy that reduces carbon emissions all while improving comfort, health, and long-term building durability. This section is supported by The Pebble Trust (2023)
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