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Introduction 

I have been tasked to critically assess the property. In which the Property is located at 

Underwood, Gower, Swansea. With an aim goal of reducing energy consumption and 

carbon dioxide (CO₂) emissions in the building. Which retro fitting this building would 

provide a crucial role to transition this building by offering opportunities to modern 

energy performance expectations. The suggestions which will be made on the property 

will be in accordance with “The EnerPHit standard provides requirements for retrofit 

projects designed to maximize the thermal efficiency of the building and drastically 

reduce its energy consumption and heating requirements.” - www.norrsken.co.uk. 

(n.d.). The EnerPHit Standard. [online] Available at: https://www.norrsken.co.uk/passive-

house/enerphit. EnerPHit allows for some flexibility while still ensuring that retrofitting 

buildings achieve significant reductions in heating and cooling demand, improved indoor 

comfort, and lower operational emissions. Attaining EnerPHit certification is widely 

regarded as the benchmark for high-performance retro fit projects. To conclude, this 

report will be assessing the retrofit scenarios which could be applied to the property, in 

the context of EnerPHit. Which will be guided by the Passive House Planning Package 

(PHPP), which gives detailed assessment of a building’s energy performance.  

Current Performance  

 The building fabric of the property 

currently is a typical stone build cottage, 

with an extension which was built onto 

the property in more recent years. The 

extension is built with blockwork and 

cavity which is built in accordance with 

building regulations at the time. The 

property has had double glazed windows 

installed in 1980, along with new 

composite doors. The age of the building 

based on Scottish maps, the information 

which I have gathered that the property 

was built around 1971, and it may be even 

older. The location of the property can be seen on the map image provided. The double 

storey extension was built in 1977 and the rear utility was built in 1990 according to the 

homeowner of the property. 

 Maps.nls.uk. (2025). View map: Ordnance Survey, SS5489-SS5589 - AA - Ordnance Survey 

1:2500 scale map - Ordnance Survey National Grid Maps, 1940s-1970s. [online] Available at: 

https://maps.nls.uk/view/188694537 [Accessed 12 May 2025].  

https://www.norrsken.co.uk/passive-house/enerphit
https://www.norrsken.co.uk/passive-house/enerphit
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Due to the age of the building and the extent of the works which would be taking place a 

full Asbestos Survey would need to be carried out prior to works commencing. The 

asbestos which could be within the building:  

• Crocidolite  

• Tremolite  

• Amosite  

• Anthophyllite  

• Chrysotile  

• Actinolite  

“The properties of asbestos made it an ideal material for use in several products, including 
insulation material for buildings, boilers and pipes; car brakes and floor tiles, insulating 
board to protect buildings and ships against fire; asbestos cement for roofing sheets and 
pipes. Due to the risks to health following inhalation exposure to asbestos the importation 
of blue and brown asbestos has been banned in the UK since 1985. This ban was extended 
to include white asbestos in 1999. Breathing in high concentrations of asbestos for a long 
period of time mainly affects the lungs, causing a disease called asbestosis where 
breathing becomes difficult and the heart enlarges. Asbestosis may take decades to 
develop. Asbestosis sufferers are at an increased risk of cancer. Exposure to lower 
concentrations of asbestos over time may result in a general (diffuse pleural thickening) or 
localized (pleural plaques) thickening of the lung lining.”  

- Public Health England (2017). Asbestos: general information. [online] GOV.UK. Available 
at: https://www.gov.uk/government/publications/asbestos-properties-incident-
management-and-toxicology/asbestos-general-information. 

Therefore, when I’m assessing this building going to consider asbestos could be present 

and use the The Control of Asbestos Regulations 2012 (CAR 2012) which outlines the 

specific duties and responsibilities for managing asbestos in the workplace, including 

requirements for surveys, risk assessments, and control measures.  

More information found at: Reuters, T. (n.d.). The Control of Asbestos Regulations 2012. 

[online] 15(1), p.14. Available at: 

https://assets.publishing.service.gov.uk/media/65fd6fa2a6c0f7001aef927f/CD1.F_Control_

of_Asbestos_Regulations_2012__CAR_2012_.pdf. 

Other possible threats which could occur are: 

Japanese Knotweed - can damage buildings, though the extent and type of damage are 

often debated. It's primarily known for exploiting existing weaknesses, like cracks in 

foundations or walls, rather than directly causing major structural damage. To remove 

Japanese Knotweed, you must follow the following:  

 

 

https://assets.publishing.service.gov.uk/media/65fd6fa2a6c0f7001aef927f/CD1.F_Control_of_Asbestos_Regulations_2012__CAR_2012_.pdf
https://assets.publishing.service.gov.uk/media/65fd6fa2a6c0f7001aef927f/CD1.F_Control_of_Asbestos_Regulations_2012__CAR_2012_.pdf


PAGE 4 

“Chemical Treatment 

• Spraying or injecting stems with approved herbicides can control spread but 

usually requires repeated applications over at least 3 years. 

• Knotweed rhizomes can stay dormant and regrow if the soil is disturbed. 

• Chemical use may require certified personnel, a health and safety assessment, and 

permissions if near water or protected sites. 

• Disposal of chemicals must be done via registered waste carriers and may need 

permits or exemptions. 

Burying Knotweed 

• Notify the Environment Agency one month in advance. 

• Bury only on the original site, including soil or ash containing knotweed. 

• Bury at least 5 metres deep, or 2 metres if using a durable geotextile membrane 

that lasts 50 years. 

• Ensure membranes are UV-resistant, undamaged, and properly sealed. 

Burning Knotweed 

• Businesses must inform the Environment Agency and local council, obtain a D7 

exemption, and comply with regulations. 

• Individuals should check with the council before burning. 

• Burning may not kill all plant material; follow up with burial or proper off-site 

disposal.” 
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Environment Agency (2016). Prevent Japanese knotweed from spreading. [online] GOV.UK. 

Available at: https://www.gov.uk/guidance/prevent-japanese-knotweed-from-spreading. 

Legislation to follow the Wildlife and 

Countryside Act 1981 and the Environmental 

Protection Act 1990 address Japanese 

knotweed.  

However, this property which I am assessing 

does not have Japanese knotweed on site or 

in the area.  

The heating system for the property is an 

LPG with a combi boiler with double 

convector rads located in each room of the 

property  

 

 

 

 

 

This data shows the cost of LPG usage 

which is occurring in the property each 

month.  

Provided By Homeowner from Bosh 
Worchester 

https://www.gov.uk/guidance/prevent-japanese-knotweed-from-spreading
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The data above displays the property's energy costs from December 2024 to March 2025 
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The data above shows the nenergy usage throughout the year of 2024 and the Kwh for the 

property with 4 people living in the houseold. This data was sharded via the homeowner.   
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Site plan of the property:  

 

Floor Plan 

of the 

property:  
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Floor Plan of property produced by Visual AI 
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Performance Gaps Relative to EnerPHit 

Due to the age and building fabric makeup. Therefore, the property is currently 

experiencing significant heat loss through various elements of the building envelope, 

including walls, roof, floors, and window junctions. This is primarily due to insufficient 

insulation, aged construction materials, and thermal bridging. As a result, the building 

requires more energy to maintain comfortable indoor temperatures, leading to higher 

heating costs and reduced energy efficiency. As the property a stone-built cottage with no 

insulation finished with lime mortar. The use of stone and lime mortar in traditional 

construction results in substantial heat loss due to the high thermal conductivity of the 

materials, lack of insulation, and poor airtightness. Also, for moisture management, this 

building method is thermally inefficient by modern building regulation. Therefore, the 

best opportunity is the retrofit method in accordance with PHPP and EnerPHit for 

suggestions. This property as a traditional building has no insulation on the floor, which 

results in significantly poor thermal performance. This poses a challenge in meeting 

modern energy efficiency standards, such as those required by EnerPHit or national 

building regulations. 

Key issues with a poor insulated floor: 

• Continuous downward heat flow resulting in higher space heating demand. 

• Cold floor surfaces contribute to reduced thermal comfort. 

• Thermal bridging at floor-to-wall junctions, which increases heat loss and 

condensation risk. 

• Increased operational costs due to inefficiencies in retaining heat within the 

building. 

This property has a gable roof. However, without proper insulation, the gable roof can 

contribute significantly to heat loss, which impacts the overall energy efficiency of the 

building. As part of this retrofit assessment, addressing the insulation and airtightness of 

the gable roof is essential to improve thermal performance and reduce heating costs. 

The gable roof contributing to heat loss: 

• Insufficient or poorly installed insulation in the loft space, particularly between the 

rafters or at ceiling level. 

• Thermal bridging at structural junctions, such as the intersection of the roof slope 

with the gable wall, ridge, and eaves. 

• Air leakage points around the roof space, including gaps in insulation, poorly 

sealed loft hatches, and unsealed penetrations around chimneys, flues, and 

electrical fittings. 
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• Cold spots in the upper sections of the property, especially in rooms under the 

gable roof, due to inefficient insulation or gaps in the roofing structure. 

 

Upgrading this building to EnerPHit standard in the UK delivers numerous benefits. 

These include significant energy savings up to 75% compared to non-refurbished homes—

as well as improved comfort through enhanced insulation and airtightness. This will allow 

the homeowner to enjoy lower long-term energy costs and a healthier indoor 

environment, with better air quality and a reduced risk of condensation and mold. 

Moreover, EnerPHit certification offers a high level of quality assurance, ensuring that the 

retrofit meets design and performance standards. 

“Key retrofitting measures in EnerPhit 

• Enhanced Insulation: Adding or improving insulation in walls, roofs, and floors to 

reduce heat loss, while being mindful of the building’s existing architecture. 

• Upgrading Windows and Doors: Replacing or upgrading to high-performance 

windows and doors to improve thermal performance without compromising the 

building’s character. 

• Addressing Thermal Bridges: Identifying and mitigating thermal bridges to prevent 

heat loss and condensation issues. 

• Improving Airtightness: Sealing gaps and leaks to create a more airtight building 

envelope, which is crucial for maintaining a stable indoor climate. 

• Ventilation Systems: Incorporating efficient ventilation systems, often with heat 

recovery features, to ensure good indoor air quality without significant heat loss. 

Passivhaus is specifically designed for new constructions, with a focus on achieving 
maximum energy efficiency from the ground up. This approach allows for the integration 
of energy-efficient features into the building’s design right from the start, ensuring an 
optimal performance in terms of energy conservation and sustainability. 
However, EnerPhit is tailored for existing buildings. It aims to upgrade these structures to 
standards that closely align with those of Passivhaus. This involves adapting and 
retrofitting older buildings, a task that often comes with its own set of challenges. 
EnerPhit recognises these unique difficulties and provides a more achievable pathway for 
bringing existing buildings up to par with modern energy efficiency standards.” 
 
Hlobil, A. (2024). How Does EnerPhit Differ From Passivhaus? [online] EWI Pro. Available 
at: https://ewipro.com/2024/01/06/how-does-enerphit-differ-from-passivhaus/ [Accessed 
13 May 2025]. 

 

https://ewipro.com/2023/10/04/what-is-natural-ventilation/
https://ewipro.com/2023/10/04/what-is-natural-ventilation/
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With using Passivhaus legislation to help guild the proposed retro fit upgrades. I am 

aiming to have low U-values in the property. Which represent thermal transmittance, are 

significantly lower than in standard buildings to minimize heat loss. Typically, U-values 

for walls, roofs, and floors in a Passivhaus range from 0.10 to 0.15 W/(m²K). Windows and 

doors in Passivhaus construction should have a U-value below 0.8 W/(m²K.  

U-values in Passivhaus Construction: 

• Walls: 

U-values are typically between 0.10 and 0.15 W/(m²K), requiring thicker insulation than 

standard building practices.  

• Roofs: 

U-values are typically between 0.10 and 0.15 W/(m²K), requiring thicker insulation than 

standard building practices.  

• Floors: 

U-values are typically between 0.10 and 0.15 W/(m²K), requiring thicker insulation than 

standard building practices.  

• Windows and Doors: 

U-values should be below 0.8 W/(m²K). This is achieved through triple glazing and 

insulated frames.  

Passipedia.org. (2019). Thermal insulation [ ]. [online] Available at: 

https://passipedia.org/planning/thermal_protection/integrated_thermal_protection. 

Proposed Upgrades to the Property  

From the evaluation of this property, there is no budget cost which I must consider. Due 

to the age of the property, the owner will have to carry out minor repairs to the chimney 

and repoint the brickwork with lime mortar, by also removing the overgrowth to the 

stack. To ensure all slated roof tiles are in good condition and make repairs if needed. 

Ensure that the rafter, battens and trusses are not suffering with any dry rot and wet rot. 

This will need to check throughout the property with any timber structures such are 

partitions walls etc. “Dry rot refers to brown rot decay caused by fungi that damage timber 

in buildings and wooden structures, often without visible moisture. Despite the name, it’s 

misleading, as all wood-decaying fungi require some level of moisture to start decaying 

the wood” Wikipedia. (2021). Dry rot. [online] Available at: 

https://en.wikipedia.org/wiki/Dry_rot. The stages of dry rot are:  

• Mycelium growth  

https://en.wikipedia.org/wiki/Dry_rot
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• Fruiting body  

• Affected wood 

• Dry rot smell 

Once all the roof repairs are carried out and scaffold is erected on the property. I suggest 

the installation of PV panels on the property. There are going to be 8 solar panels installed 

on the main roof of the property, this due to the overgrowth to the rear of the property 

will affect the sunlight which would be produced. This system will generate 2600Kwh of 

energy. This will help reduce energy bills over the years, and the cost of the panels with 

these saving will be made back.   

Savings in Great Britain are based on an electricity price of 24.5 p/kWh and a gas price of 

6.29 p/kWh, calculated from a weighted 

average of projected, current and recent energy 

price caps. Savings in Northern Ireland are 

based on fuel prices as of November 2024 

Energy Saving Trust (2022). Solar panels. 

[online] Energy Saving Trust. Available at: 

https://energysavingtrust.org.uk/advice/solar-

panels/. 

The price of the system which I have chosen 

and designed on the Open Solar website will 

cost around £4500 for the 8 solar panels and 

converters. For best practice a shed will be 

built in the garden to store the battery pack for 

solar panels for safety reasons. Which then will 
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help provide electricity for the property. By storing a solar battery in a garden shed is 

considered best practice for several important reasons. Which it enhances safety by 

reducing the fire risk associated with lithium-ion batteries and ensuring proper ventilation 

away from the main property. It also offers practical benefits, such as saving indoor space, 

reducing noise, and keeping the system out of sight for a cleaner appearance. 

Moreover, a shed can provide a controlled environment that protects the battery from 

weather extremes and helps maintain optimal operating temperatures, thereby extending 

its lifespan and efficiency. For this approach to be effective, the shed must meet 

manufacturer guidelines, including weatherproofing, ventilation, and safety standards. 

 

OpenSolar. (2024). Accurate 3D design. [online] Available at: 

https://www.opensolar.com/3ddesign/. 

Another suggestion is to remove the Comi boiler and LPG gas system from the property 

and looking at the PHHP to guide this retrofit, is to install an MVHR unit on the property. 

I have gone to a well-known supplier for plans of the MVHR unit and sects required to 

heat this property efficiency and ensure all ducting is not protruding in the habitable 

living spaces.  MVHR systems recover up to 95% of the heat from the waste air stream, 

significantly reducing the energy needed for heating. This makes MVHR a crucial 

component in achieving the high energy efficiency demanded by Passivhaus standards. 

However, need to ensure that the building is airtight then the MVHR systems is 

particularly effective in achieving Passivhaus energy efficiency, as MVHR is most effective 

when the building is not airtight.  

 

 

https://www.opensolar.com/3ddesign/
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All data received from Paul Heat recovery. “Opting for an MVHR system in a domestic 

property could save 25%-50% on energy bills, due to the reduced heating demand. While 

MVHR systems do take a small amount of electricity to run, this amounts to a matter of 

pence a day and usually no more than £30 a year. 

The potential for long-term savings makes MVHR an attractive choice for homeowners 

looking to reduce their energy expenses while enjoying a more energy-efficient and 

comfortable living environment.”  
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Sales Account (2023). How MVHR Systems Reduce Energy Bills - Filters Direct. [online] 

Filters Direct. Available at: https://filtersdirect.uk/how-mvhr-systems-reduce-energy-

bills/.  

The MVHR unit will be installed in bedroom 2 with a built-in cupboard and covered with 

sound proofing which there will be supply and extract through the existing chimney. I am 

opting for the Passivhaus rated MVHR system as it will be efficient and help reduce bills 

cost for the future.  

Alongside this I am going to upgrade the boiler and wet goods. The reason for the new 

combi boiler and radiators aims to upgrade the existing heating system to meet current 

regulatory standards and improve overall energy efficiency, safety, and performance 

within the property. 

Building legislation which need to be compliant with:  

• Part L – Conservation of fuel and power, ensuring energy-efficient heating systems. 

• Gas Safety (Installation and Use) Regulations 1998, requiring all gas appliances and 

installations to be carried out by a Gas Safe registered engineer. 

• Benchmark Commissioning Checklist – Ensuring the boiler is correctly 

commissioned for optimal performance and warranty validation. 

New combi boilers are typically over 90% efficient, significantly reducing gas consumption 

and lowering utility bills. Radiators will be correctly sized and placed for optimal heat 

distribution and improved thermal comfort. 

To ensure airtightness and reduce thermal loss, I suggest that triple glazing windows and 

doors to be installed on the property. Tripple glazing significantly reduces heat loss 

through windows, which are typically a major source of energy loss in buildings. It helps 

achieve the very low U-values (≤ 0.85 W/m²K) required by EnerPHit, contributing to the 

overall energy efficiency target. 

www.norrsken.co.uk. (n.d.). The EnerPHit Standard. [online] Available at: 

https://www.norrsken.co.uk/passive-house/enerphit. 

Ensure that the suppliers are installing the windows and doors. “FENSA ensures that 

installers meet specific standards for product quality, installation techniques, and 

compliance with building regulations. This includes ensuring that triple glazed windows 

meet the required energy efficiency ratings. “ 

Fensa.org.uk. (2025). Solar Windows & Doors Limited. [online] Available at: 

https://www.fensa.org.uk/installers/solar-windows-doors-limited [Accessed 13 May 2025]. 

 

 

https://filtersdirect.uk/how-mvhr-systems-reduce-energy-bills/
https://filtersdirect.uk/how-mvhr-systems-reduce-energy-bills/
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Regarding the wall buildup of the property a WUFI assessment was carried out of different 

materials which could be used on the property. Which “WUFI (Wärme Und Feuchte 

Instationär, meaning "Heat and Moisture Transient") analysis is a software-based method 

used to simulate heat and moisture transfer within building components. It helps predict 

how materials will behave under 

various climate conditions, 

including condensation, moisture 

accumulation, and drying over 

time”.  - Wufi.de. (2019). What is 

WUFI®? | WUFI (en). [online] 

Available at: 

https://wufi.de/en/software/what-

is-wufi/. 

 

 

 

 

 

 

 

 

EWI Install with limestone 
plaster  

 

 

 

 

Figure 1 Exiting wall build up with 
limestone plaster 
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EWI with wood fiber insulation 

By completing this survey, the option for this property is EWI wood fiber with limestone 

render. The original limestone render from the property will need to be removed and re 

applied to ensure that the building is reached. Hacking off existing render before 

installing External Wall Insulation (EWI) is essential to ensure a stable, even, and 

moisture-free surface for the insulation system. It prevents issues like poor adhesion, 

damp build-up, and thermal bridging. Removing old render also allows for inspection and 

repair or defects. This step is crucial for the long-term durability and performance of the 

EWI system. When installing the EWI system we will need to ensure the insulation goes to 

ground level, and the eaves of the property will need to be extended. Adjustment to 

pipework such as vents, waste pipe and flues will need to be extended. Also, ensure the 

manufacturer's details are followed for window/door reveals, using appropriate trims at 

openings, corners, angles, and interfaces. “An INCA (Industry Association for External 

Wall Insulation) best practice guide for external wall insulation (EWI) provides 

comprehensive guidance on the installation, maintenance, and materials used in EWI 

system. “ 
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INCA EWI Trade Association. (2016). EWI Technical Guidance & Research and Resources | 

INCA. [online] Available at: https://www.inca-ltd.org.uk/knowledge-hub/guidance/ 

[Accessed 13 May 2025]. 

Attic insulation will need to be topped up and insulation the rake in the ceiling with 

Celotex to ensure there is no heat loss occurring, or cold spots. “For a building to meet 

Passive House requirements (PHPP), attic insulation needs to achieve a very low U-value, 

typically between 0.10 and 0.15 W/m²K. This requires a high level of insulation, often 

referred to as "super insulation," with thicknesses ranging from 200-300mm, depending on 

the insulation's lambda value. In addition to insulation, minimizing thermal bridges and 

ensuring airtightness are also crucial aspects of meeting the PHPP standards.” 

Criteria for the Passive House, EnerPHit and PHI Low Energy Building Standard Structure 

of the criteria. (n.d.). Available at: 

https://passiv.de/downloads/03_building_criteria_en.pdf. 

Moreover, I am going to suggest digging up the floor of the ground floor if the property 

and installing insulation this will help with heat loss reduction. This will help to maintain 

a consistent indoor temperature and lower heating costs. Also, looking at the levels of the 

property the ground level will need to be reduced as it’s protruding over the DPC level. 

Which I would also suggest installing an unsullied DPC due to the extent of works which 

is occurring.  

 

 

 

For the internal wall going to use the materials used above due to the low u value achieved  

https://passiv.de/downloads/03_building_criteria_en.pdf
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When carrying out work on-site, make sure that building control is overseeing the 

process. This ensures that the work is done correctly and that the appropriate materials 

are used. 

U Value calculation for the pitched roof makeup  

U value calculation using PHPP calculations for the new suggested floor slab makeup on the property. 
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Impacts of Upgrade and Carbon Reduction  

The suggestion in accordance with Passivhaus regulation and EnerPHit will allow the 

Welsh government to reach their goal of becoming carbon neutral by 2030. As buildings 

are responsible for a significant portion of greenhouse gas emissions, upgrading existing 

building stock is essential. The EnerPHit standard, developed by the Passive House 

Institute, provides an effective approach to retrofitting existing buildings for energy 

efficiency and sustainability. As resulted from the suggestion made, this will allow us to 

contribute towards the Welsh government’s goal of becoming carbon neutral  

Planning Policy Wales is one of the many documents implemented by Welsh government 

to reduce carbon footprints the document to summarize talks about reducing energy 

demand in an affordable manner. By focusing on energy efficiency and the strategic 

location and design of new developments, they aim to meet energy needs with renewable 

and low-carbon sources 

GOV.WALES. (n.d.). Planning policy Wales. [online] Available at: 

https://www.gov.wales/planning-policy-wales. 
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