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[bookmark: _Toc186451449]Introduction

This building survey is conducted to deliver a comprehensive evaluation of the condition of the property situated at 46 Parish Road, Beddau. The objective of this survey is to assess the building condition and evaluate the performance of the building in terms of efficiency, health and comfort to the users of the building. Using the data obtained from the survey a range of retrofit proposals and justifications will be supplied to improve the performance of the building in the three areas discussed. 

[bookmark: _Toc186451450]Survey limitations

At the time of surveying the property is occupied and furnished, the occupiers were not present whilst the survey was undertaken. Although the property is occupied and furnished the occupier identified prior to the inspection that some of the rooms are not frequently used and the internal heating system is turned low/off in these rooms. The Occupier also highlighted that the property benefits from an existing 1.6Kw Photovoltaic system although this is part of the outbuilding that is not included in this survey. This non-intrusive visual and desktop survey looks at the exterior and interior in depth and is intended to identify all visual external defects inside and outside of the property at time of survey. 
This survey may not highlight internal or subsurface defects to either the building elements or services that do not present any visual external defects to the property. The report does not make any reference to costs associated to the retrofit proposals or defects identified the owner/occupier of the building will need to independently obtain quotations for any work to implement the proposals or remedial actions arising from this document.

[bookmark: _Toc186451451]Survey methodology

The survey will be undertaken will be a visual inspection, using data gathered from third parties. 
Where areas are inaccessible the surveyor will attempt to collate data to make informed decisions regarding elements of the property. Following the survey the information obtained will be evaluated and used to create a list of suggested retro fit improvements to the building to improve performance. The retro fit proposals will be undertaken with guidance from PAS2035/2023 documentation although it is noted that the surveyor is not qualified under this scheme and as such is working as a consultant. 

The survey will look cover the following elements of the building making up a whole building approach to retrofit as outlined in PAS2035 along with guidance from approved document F.

· Known data of the building
· Building structure
· Floors
· Roofs and wet goods
· Windows and doors
· Heating and ventilation
· Building internals

Photographs will be provided throughout this document of the exterior and interior of the building to assist in the creation of this document and for easy reference purposes. 

[bookmark: _Toc186451452]Condition rating

To assist in understanding this document the various elements of the property will be rated using a basic numbering system against each element to determine the condition at the time of survey.

	Rating 
	Condition

	0
	Not inspected 

	1
	no defects detected - no action required

	2
	Minor defects detected - requires action but not critical

	3
	Major defects detected - requires immediate action



[bookmark: _Toc186451453]Survey Environmental conditions
Below are the environmental conditions at the start and end time of survey. 
	Factors
	Survey start 
	Survey finish 

	Survey start time
	09:30am
	11:30am

	Wind speed
	5 mph
	6mph

	Wind direction
	Southwest
	Southwest

	Ambient air temp
	5° Celsius
	7° Celsius

	internal temp
	19° Celsius
	17° Celsius

	Relative humidity
	91%
	90%

	structural elements wet / dry
	Dry
	Dry

	Cloud cover
	Broken clouds
	Broken clouds

	Sunrise time
	08:03am
	 

	Sunset time
	16:05pm
	 




[bookmark: _Toc186451454]About the property
We have conducted searches on your property, 46 Parish Road Beddau, and this section will aim to provide information on the building in terms of age, location, geographical information and risks. 
Historical records provide a time range of between 1910’s & 1940’s that the building was constructed, a lack of records means that only an approximate age of the building can be established, however looking at the data shown in Figure 1. And Figure 2. it would be likely that the building was constructed circa 1920’s due to the partial construction of the development in the 1910’s shown in figure 1 (Joseph, 1910) (Joseph, 1940).
It is noted that there is a presence of historic mine workings to the rear of the property, this could pose a risk of subsidence to the building although no signs of subsidence were noted during the survey.
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Figure 1 - 1910’s map.
[image: A screenshot of a map
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Figure 2 - 1940’s map.
The property is currently a 3-bedroom two storied mid terraced property with one of the bedrooms used as an office space. It is noted that originally this would have been a 4-bedroom property. The plot comprises of the main dwelling and an outbuilding. Only the main residence was inspected as part of the survey. 
The property is located within the locality of Beddau and is approximately 110 metres above sea level as shown in Figure 3 (Joseph,2024).
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Figure 3. Elevation.
The property is situated on a gradient running East to West across the property frontage with the front and rear gardens being levelled. Due to the gradient of the property, there is some overshadowing of the neighbouring property to the left when looking front to rear due to the neighbouring property being at a higher elevation and with a roof overhang onto the main roof of the building as shown in figure 5.
The property has good access front and back with no limitations. The total area of the plot is approximately 142m² as shown in Figure 4. (Google maps, 2024)
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Figure 4. Plot area and circumference.
The front of the building is orientated south easterly as shown in figure 5. and will have solar gain to the front of the building in the morning through to early afternoon with the rear of the property having solar gain towards the end of the day. (Google Earth, 2024)
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Figure 5. Orientation and shading
The property is subject to less than 1% radon as shown in figure 6. this is considered a low risk to the users of the building. It is noted that there are higher readings in the area and basic radon control measures would be advised to mitigate the potential risk posed from these areas. (UKradon - UK maps of radon, 2024) (LABC, 2024)
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Figure 6. Radon map
The property has a low risk from flooding and no instances of recorded flooding as shown in figure 7. and no further action or investigation is required. (NRW, 2024)


[image: A screenshot of a web page

Description automatically generated]
Figure 7. Flood risk
It is also noted that the property is not located within a national park or any protected area as shown in figure 8. (Natural Resources Wales, 2024)
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Figure 8. Protected areas.
A land registry search shows that there are no restrictive covenants or easements attached to the property. (see appendix A) 
[bookmark: _Toc186451455]Property Construction
	
The building has two roofs consisting of a main roof and smaller roof at the rear of the building between the ground and first floor. The main roof is a traditional pitched roof, the roof is covered with synthetic “Cambrian” tiles, the smaller lower roof is a single pitch and is covered with synthetic “Cambrian” tiles.
Due to the property age, type and adjacent similar buildings it can be assumed that the fabric of the building is of stone solid wall construction with brick elements around the windows and doors, the wall construction has been rendered to the front and back of the property. The render on the front of the property is a recently applied self-coloured silicone-based render system. The render at the rear of the property appears to be a cement-based pebbledash.
The foundations of the main dwelling are inaccessible and there are no documents indicating the type and material, the boundary wall foundations are visible and constructed of stone and this assumption can be applied to the main dwelling.
Internally the property floors comprise of concrete slab on the ground floor and timber joist floors on the first floor.
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	Name of main occupant
	Caitlyn Curnow

	Status (Owner / tenant)
	Owner spouse

	Number of occupants
	2

	Property type (Freehold, Leasehold, other)
	Freehold

	Shower type if fitted (electric, gas, other)
	Gas

	Showers per week 
	14
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	Heating settings

	Set room temperature if known °C
	Unknown

	Boiler type 
	Combi boiler Glow worm 25c 25kW.

	Thermostat location
	Not currently fitted

	Heating pattern
	On 1
	Off 1
	On 2
	Off 2
	On 3
	Off 3

	Time
	06:30am 
	09:30am
	16:30pm
	19:30pm
	 
	 

	Notes -
	Radiator emitters fitted throughout the property, rear bedroom emitter turned off, front ground floor living room emitter turned down.

	
Boiler

[image: ]





	Electrical Energy usage

	Meter type 
	Analogue meter

	Unit rate kW/h
	21.305p/kWh

	Estimated annual usage
	2304.8kWh = £491.03pa estimated

	 
	 
	 
	 
	 

	Energy usage
	Bill 1
	Bill 2
	Bill 3
	Bill 4

	Period
	08.02.24 - 06.05.24
	06.05.24 - 06.06.24
	01.07.24 - 06.09.24
	06.09.24 - 01.10.24

	kW/h
	638kW/h
	197.9kW/h
	337.8kW/h
	551.9kW/h

	Total £
	£165.60
	£22.21
	£117.94
	£128.59

	
Electrical meter
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	Gas Energy usage

	Unit rate kW/h
	5.415p/kWh

	Estimated annual usage
	8024kWh = £434.49p pa estimated

	 
	 
	 
	 
	 

	Energy usage
	Bill 1
	Bill 2
	Bill 3
	Bill 4

	Period
	 
	06.05.24 - 06.06.24
	01.07.24 - 06.09.24
	06.09.24 - 01.10.24

	kW/h
	 
	197.9kW/h
	391.4kW/h
	1160kW/h

	Total £
	 
	£11.78
	£21.20
	£71.26

	
Gas meter
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	Appliances
	Comment
	 

	Fridge
	None fitted
	

	Freezer
	None fitted
	

	Fridge/Freezer
	Yes 1No. fitted
	

	Tumble dryer
	Yes 1No. fitted - heat pump condenser dryer
	

	Dishwasher
	Yes 1No. fitted
	

	Cooker
	Yes - electric 
	

	Hob
	Yes - Gas
	

	Fire 
	None fitted. 
	

	Appliances

Dishwasher                                                                                  Washing machine
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Tumble dryer                                                                                 Oven
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Hob                                                                                                 Fridge Freezer
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Ground floor plan
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First Floor plan
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	Ventilation
	 
	 
	 

	 
	Manufacturer
	Model 
	Extract rate l/s

	Location
	 
	 
	 

	Bathroom
	Monrose
	M100t
	23

	Kitchen
	AEG
	DKB5660HM
	49

	Trickle vents
	Unknown
	Unknown
	 

	
	
	Total l/s
	72

	Notes

	 
The building is currently fitted with a mixture of double glazing with trickle vents and double glazing without trickle vents. The units without trickle vents are in the kitchen only.

Both extraction systems are intermittent with the bathroom being linked to the lighting and the kitchen being fully manual. Both systems extract the air outside of the property


Kitchen extractor                                                                   Bathroom extractor 
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	Main roof front
Description
Traditional pitched and cut main roof with synthetic slate tiles fitted, tile vents fitted to the front and rear of the property. 
Current condition – 2
The front of the property the shared chimney pointing appears to be cracked, the pointing around the chimney has corroded. Chimney pots appear to be in good condition, the ridgeline of the roof has vegetation growing on it. One defective tile on the lower right of the roof. Moss vegetation underneath the adjoining property overhang. Soffits and facias appear to have been recently replaced and are in good condition. The rain goods appear to have been recently replaced and are in good condition, however the adjoining property rain goods run into the guttering system. It is also noted that there is excessive moss growing on the adjoining property roof and this is causing build-up of moss entering the rain goods and a build up at the shoe of the downpipe and causing growth in the paving jointing at the front of the property.
Recommendation 
Repair the defective pointing or remove the chimney completely if not being used by both properties. Replace the defective tile, clean the moss and vegetation from the ridgeline, tiles and clean rainwater goods. Request the neighbouring property install their own rainwater system and recommend they clean vegetation from their roof and rainwater goods. Remove vegetation from the paved area at the front of the property and check pointing for damage.
[image: ]
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Main roof rear
Description
Traditional pitched and cut main roof with synthetic slate tiles fitted, tile vents fitted to the front and rear of the property. 
Current condition – 2
The ridgeline of the roof has vegetation growing on it. One defective tile on the lower right of the roof. Excessive Moss vegetation underneath the adjoining property overhang. The soffits and facias have growth. Rainwater goods appear to have been replaced in areas.
Recommendation 
Replace the defective tile, clean the moss and vegetation from the ridgeline and tiles clean out the rainwater goods to ensure no vegetation is present.
[image: ]


Rear lower roof
Description
Single pitched roof with synthetic slate tiles fitted.
Current condition – 1
Light discolouration from algae but generally clean, tiles are in visually good condition. Soffits, facias appear to have no defects, rainwater goods appear to have been recently replaced.
Recommendation 
None at present.
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	Property front
Description
Two storeys and southeast facing with three double glazing units, one glazed PVC door and with two air bricks installed. 
Current condition – 2
The front of the property has recently been rendered in a silicone-based render system as informed by the client, when assessing the property the render on the front does not match the rear to confirm this. The render appears to be in good condition the brick at the base of the property have been repointed and air bricks appear clear of vegetation. There is damage to the upper small stone windowsill all other sill there are no defects with the other two sills. 
The area in front of the structure has been repaved and angled away from the building however there appears to be moss growing in the pointing and collecting from the rainwater goods, the boundary wall has been repointed but there appears to be vegetation growing on the wall.
The double-glazing units all appear to have water within the cassettes and work seals.
Recommendation 
Replace the defective windowsill, remove vegetation from the wall and the paved area, check pointing once removed. Replace the double-glazed units. Place the plant pot and bin away from the air brick to encourage good ventilation.
[image: ] [image: ]
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Property rear
Description
Two storeys and northwest facing with five double glazing units, one glazed PVC door with cement-based render system, attached is a small out house that is used as a store for garden items. 
Current condition – 2
The render system appears to be cracked in places and has a hollow noise when tapped in areas. The entire rear of the property has areas of mould and algae growing on the building. There appear to be no roof overhang on sections of the roof.
The windowsills appear to be in generally good condition with only algae growing on them. The rear of the property has been paved with a gradient falling away from the building into aco drainage system.
The first floor and ground floor living room double glazing units appear to be old and the seals are defective, the kitchen units do not have trickle vents. 
Recommendation 
Replace the current damaged render system, introduce overhangs on the roof in areas where it is flush with the wall to encourage rain away from the wall. Replace the double-glazing units, clean and treat the rear of the property to remove the algae and prevent regrowth. 
[image: ] [image: ]
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	[bookmark: _Hlk185866419]
Hallway and landing
Description
Small entrance hall connected to the front room and living room, tiled floor and one radiator
Upstairs landing area connecting the bathroom, and three bedrooms, carpeted on the landing and stairs.
Current condition – 2
Current condition is good the walls, floors and ceiling are in good condition, there are LED downlights and LED pendant light fitted for lighting downstairs and upstairs. 
One radiator emitter fitter on the ground floor that looks to have been installed recently with TRV. No visible defects. 
Door undercuts are all satisfactory ranging in distance from 5 to 10mm
Small longitudinal crack along top of skirting board on first floor landing at the intersection between the plasterboard and skirting, no other cracks observed.
Recommendation 
Further investigation into the cause of the crack along the skirting by structural engineer. 
[image: ][image: ] [image: ]
Front room
Description
Ground floor on the front of the property, 3300mm x 2650mm.
Current condition – 2
Currently utilised as a spare room with low occupancy and radiator turned down, trickle vent installed in the double-glazing unit. The room also incorporates the original chimney although there is no provision for ventilating the chimney. 
The location of the emitter is behind the door. Some discolouration on the exterior wall plaster, the occupier advised this was one of the reasons for the new render system on the exterior of the property. Currently fitted with LED lighting.
Recommendation 
Further investigation to ensure the moisture issue with the exterior wall has been resolved, remove the old Latham plaster and replace. Reposition radiator nearer to the coldest part of the room, the glazing, to optimise efficiency.
[image: ]
Living room
Description
Ground floor at the rear of the property, 3300mm x 3400mm.
Current condition – 2
Currently fitted with one radiator emitter and TRV, trickle vent installed in the double-glazing unit. The room also incorporates the original chimney although there is no provision for ventilating the chimney.  The room suffers from overshadowing from the rear boundary wall and the orientation of the building minimising solar gain.
Some discolouration on the exterior wall plaster, currently fitted with LED lighting. All other walls, floor and ceiling are in good condition.
Recommendation 
Investigate the cause of the salts build up on the wall below the window, exterior sill is on good condition, it was noted that the render at the rear of the property was damaged, and this could be the cause of the issue. 
[image: ]
Kitchen
Description
Ground floor at the rear of the property, 6600mm x 2700mm.
Current condition – 2
Currently fitted with one radiator emitter and TRV, no trickle vents installed in the double-glazing units. The room does have manual MEV, the room does have signs of moisture in the exterior wall by the rear door.  The room suffers from overshadowing from the rear boundary wall and the orientation of the building minimising solar gain. Currently fitted with LED lighting. All other walls, floor and ceiling are in good condition.
Recommendation
Investigate the cause of the moisture in the exterior wall, as previously mentioned the render at the rear of the property was defective and this could be the cause of the issue.
[image: ] [image: ]
Master bedroom
Description
First floor at the front of the property, 3800mm x 2500mm.
Current condition – 2
Currently fitted with one radiator emitter and TRV, trickle vents installed in the double-glazing unit, currently fitted with LED lighting. All walls, floor and ceiling are in good condition. The room retains the original chimney although this is not currently used.  The double-glazed unit retains moisture in the cassette as previously highlighted. 
Recommendation
Replace the existing double glazed.
[image: ] [image: ]
Bedroom 2
Description
First floor at the rear of the property, 2800mm x 2500mm.
Current condition – 2
The room is currently used as storage and has low occupancy, the emitter is currently turned off. Currently fitted with one radiator emitter and TRV, trickle vents installed in the double-glazing unit and fitted with LED lighting. 
There is mould present underneath the window on the rear exterior wall The room retains the original chimney although this is not currently used.  Other than this defect all other walls, the floor and ceiling are in good condition.
Recommendation
Examine the source of the mould, the exterior sill is in good condition, however as highlighted in this report the render at the rear of the property has defects and this could be the cause. 
[image: ] [image: ]
Bedroom 3
Description
First floor at the front of the property, 2900mm x 2000mm.
Current condition – 2
The room is currently used as on office and wardrobe space and has low occupancy, currently fitted with one radiator emitter and TRV, trickle vents installed in the double-glazing unit and fitted with LED lighting, this room provides the access to the attic space. 
The glazing unit has moisture in the Other than this defect all other walls, the floor and ceiling are in good condition.
Recommendation
Replace the double-glazing unit.
[image: ] [image: ]
Bathroom
Description
First floor at the rear of the property, 2600mm x 2600mm.
Current condition – 1
The room is currently fitted with gas powered shower and bath one radiator emitter and TRV, trickle vents installed in the double-glazing unit and fitted with LED lighting, there is one MEV operated by the lighting circuit and a reduced flush toilet. the walls, the floor and ceiling are in good condition.
Recommendation
None.
[image: ] [image: ]
Attic space
Description
Area at the top of the building covering the plan view of the building.
Current condition – 1
No defects observed, insulation varies in thickness across the space currently 100mm mineral wool insulation fitted.
Recommendation
None.
[image: ] [image: ]
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	The property currently has an EPC rating of D as shown in Figure 10 (GOV.UK, no date).
Currently the estimated Co2 production of the property is 3.5T however adopting these measures could greatly reduce the Co2 produced to 1.4T and elevate the performance of the building to B.
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Figure 10 – EPC rating
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Following the assessment of the property we have compiled a list of retrofit recommendations for the property that aim to improve the performance of the building, in terms of efficiency, health and comfort. It is also strongly recommended that the known defects highlighted in the above assessment be rectified as a fabric first approach as documented in PAS2035 (BSI, 2023).
For the implementation of these measures, it is recommended that the property is emptied and vacated for the duration of the works. 
Radon control measures
Radon gas is naturally occurring and significantly contributes to approximately 1100 lung cancer deaths annually in the UK (UKradon, 2024).
The assessment highlighted that basic radon control measures should be implemented to protect the users of the building from adverse health effects caused by radon gas. Approved document C site preparation and resistance to contaminants and moisture directs to BRE Document BR211 for radon control measures. Although composed for new dwellings the same actions can be used for retrofit. Using these documents, it is recommended that the ground floors be excavated, and a radon control membrane be installed across the entire footprint of the building (Britain, Government and Government, 2013) (Scivyer, 2015).
Thermal insulation
The assessment has highlighted that the rear of the property is suffering from issues of moisture ingress into the building in several rooms causing mould issues and reducing the performance of the building potentially caused by the external render system, along with the attic insulation being of varied thicknesses and of insufficient recommended depth for the type of insulation installed, recommended 270mm (Department of Energy & Climate Change, 2015).
Due to these defects, we recommend that that the building be retrofitted with insulation that covers the entire building structure. Below we have broken this down to cover the different elements of the building. 
Wall insulation
We recommend that the property be fitted with external wall insulation, (EWI), on the front and rear of the property, we have recommended this measure over internal wall insulation because of several factors. The building is a traditional mining terraced property that does not offer a great deal of space for the occupant’s Internal wall insulation (IWI) will further enclose the spaces in the building along with also requiring the rewiring and plumbing of the building (EEMs, 2024).
The render system appears to have failed at the rear of the property requiring replacement, the property has large roof overhangs on the front of the property and some of the eaves at the rear of the property require extension as highlighted in the assessment. The installation of EWI will resolve the issue of the failed render to the rear of the property and the roof extensions can be created to accommodate the EWI. 
The installed EWI will need to be finished with a wind tightness layer on the exterior of the building there are a range of options available for this and include render or cladding systems, the choice of which will be up to the owner of the building.
On the partition walls of the adjoining properties, it will not be possible to retrofit EWI and we recommend fitting Internal wall insulation, (IWI), this could be in the form of insulated plaster board although there are other options available. this will need to be completed to form a continuous layer of insulation around the property combining the EWI, IWI, loft and floor insulation to ensure there is no thermal bypass as we are looking to improve the performance of the building and combining retrofit measures. 
Loft insulation
The loft insulation fitted is approximately 100mm in depth, but this does differ, this is below the recommended thickness of 270mm for a mineral wool The old insulation should be removed the space cleaned and new insulation installed and ensure no thermal bypass between the EWI and loft insulation.
Underfloor insulation
If basic radon control measures are implemented the concrete floors on the ground level will need to be excavated to install the radon barrier at the same time as this is being implemented below grade load bearing insulation can be installed under the floors to decrease the thermal loss through the floors of the building along with preventing thermal bridging between the EWI, IWI and floor (wpadmin@dancing-badger.co.uk, 2023).
The survey also highlighted areas of damp on the ground floor that could be attributed to damp penetration or rising damp, whilst the floors are excavated an assessment of these areas could be conducted and DPC corrective measures installed, if necessary, at the same time.
We recommend that all these insulation measures be adopted to perform a whole house approach to insulating the building creating a thermal envelope to minimise any thermal bypass around the building and maximise the effectiveness of the measures, as well as these measures an external render or cladding system will need to be applied to the exterior of the EWI in order to form a wind tightness layer and prevent moisture ingress.
Membranes
To work in conjunction with the installation of insulation it is recommended that the whole building be fitted with an airtightness layer on the interior side of the insulation with exception to the concrete floor of the building which is airtight to maximise the efficiency of the proposed installations. This can be achieved through the installation of a breathable airtight membrane which will also allow moisture to pass out of the building whilst preventing moisture ingress. (Passive House Systems UK, no date)
The adoption of the insulation, wind tightness, airtightness and moisture control measures will greatly improve the performance of the building, reduce the adverse effects from mould and dampness and increase the comfort to the occupants by creating a warmer, dryer, and more stable living environment.
Glazing 
The Assessment has highlighted that the existing glazing is defective in most of the installed units in the property. The defects include leaking seals, a mix of trickle and non-trickle units and moisture retained within the units. These defects will be causing the performance of the property to decrease by increasing the overall U value of the property putting strain on the existing heating system and compromising the wind tightness and airtightness of the structure. It is also noted that the property is currently located on a busy main road and the defective windows will be less effective at preventing noise from entering the building than fully functional units. It is also noted the existing units have trickle vents installed which are currently allowing uncontrolled and unfiltered air into the interior of the building.
We recommend that all the current units are replaced with new double-glazed units without trickle vents or higher performance triple glazed units are installed along with the upgraded ventilation system highlighted below. 
The advantage of triple glazed units over double glazed are that they have a reduced U value, 0.8, compared to double glazing, 2.8, resulting in lower heat loss through the windows and a reduction of noise into the building from the adjacent road (Triple glazing: pros, cons & costs | GreenMatch.co.uk, 2024).
It is also recommended that the glazing units selected be altered in design from the existing installed units that open in multiple top and bottom. Single pain units with only top openings or single side openings are a more efficient design with lower U value ratings improving the performance of the building further.
Heating & Ventilation
The assessment has identified that the current ventilation for the property consists of two MEV’s and cross ventilation in the form of trickle vents installed on the existing Double glazing. The below table taken from approved document F ventilation and the data sheets (See appendix B & C) for the MEV’s show that the current extractors are sufficient to meet building regulations as shown below in Figure 9 ('Approved Document F: Ventilation,' 2021).
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Figure 9. extract from approved document F.
However, if we look to increase the performance of the building by incorporating wind tightness and airtightness retrofit measures then we recommend that the current ventilation system is changed. 
We propose that the building incorporates the use of a mechanical ventilation heat recovery system (MVHR) to reduce the need for uncontrolled ventilation in the form of trickle vents and introduce a controlled filtered and heated supply of air to the property and a balanced extraction to match the incoming supply.
decentralised MVHR units will have several advantages over the current ventilation strategy including reduced running costs by using the extracted air to heat the incoming air rather than just extracting the warm air at present. The Internal filters can assist in reducing the amount of pollution that is brought into the home whereas the current trickle vents are unfiltered. The supply air will help improve the air quality within the home helping to keep the occupants healthier (Passivhaus News, no date).
Due to the layout of the building decentralised MVHR units would be required to reach every room and for ease of installation within the property rather than one centralised unit. 

The current heating system is controlled only by timed switch on the boiler. The installation of a remote thermostatic control to regulate the current heating system as outlined in PAS2035 (BSI, 2023) will reduce the operational costs of the building along with providing a constant comfortable temperature for the occupant of the building. (Energy Saving Trust, 2022)

[bookmark: _Toc186451465]Retrofit Embodied Carbon
Embodied Carbon is the term given to the amount of energy required to produce a material, this includes the extraction, manufacturing, transportation, installation and disposal of the material at the end of the material lifespan. The lower the embodied carbon the more sustainable the material and in turn the retrofit installation will be.
The current proposed retrofit measures have higher embodied carbon over the existing building as adding any new material to an existing building will increase the carbon footprint of a structure, the amount of embodied carbon added to the building will depend largely on the scale of the retrofit the material manufacturing process and transportation of these materials, as an example triple glazing is 51kgCO2e greater than double glazed units. (Pearson, 2016)
the careful selection of material and supplier of the proposed upgrades can help to reduce the embodied carbon of the retro fit proposals. The use of natural materials and local producers will be less of an impact than synthetic materials manufactured further away.
For the proposed insulation measures, more sustainable lower embodied carbon materials could be used. As an example, lower embodied carbon insulation such as wool or wood insulation could be utilised or reusing the existing loft insulation rather than disposing if it to lessen the carbon added to the structure. For the upgraded glazing wooden frames could be used rather than aluminium, with wood having lower embodied carbon over aluminium. (United Kingdom, 2024)
Although retrofitting will increase the embodied carbon of the building immediately the operational carbon will be reduced over time with improved performance in terms of energy use and maintenance with year-on-year reductions accumulating the reduction in carbon. Going above the minimum standards of building regulations and working to improve the building to Passivhaus standards can further reduce the operational embodied carbon of retrofit measures. (Passivhaus Trust, 2022)
Retro fitting existing building stock to improve performance has a lower amount of embodied carbon when compared to new build dwelling construction. (Passivhaus & Embodied Carbon, no date)
In the case of Shepherds barn in Durham, a barn was retrofitted with embodied carbon of the project measured. The use of a PV power generation system and the careful design in and selection of materials utilising the existing materials and construction as much as possible along with minimising waste material arising from the construction resulted in “zero carbon” status. (Passivhaus News, no date)
[bookmark: _Toc186451466]Summary
In conclusion when looking at increasing the performance of a building by undertaking retrofit measures existing defects with the fabric of the building could be remedied by the suggested potential retrofit proposals, retrofit proposals will be a balance of what the owners/occupiers expect from the building performance in terms of expenditure of measures against operational performance and suggested measures will be determined by how suitable a building is for the proposed measures. When looking at a building a whole building approach should be undertaken rather than looking at the elements in isolation.  
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