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[bookmark: _Toc229152030]1.0 Introduction
Underwood is a detached stone cottage built in the 15th century. This report identifies the existing building fabric and its construction detail. With proposals to meet EnerPHit standards with the main goal to achieve significant energy reductions. This will be done by modelling the existing building in the passive house planning package (PHPP) and then proposing changes to the potential insulation, building services, air tightness and the fabric as a whole. 
[bookmark: _Toc229152031]2.0 Baseline Building Assessment
[bookmark: _Toc229152032]2.1 Existing building fabric
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The current building details lack the modern requirements to achieve anywhere near passive house or EnerPHit standards. The windows and doors are very likely massive thermal bridges with considerable amount of air leakage pathways. The solid floor which is uninsulated also allows for majority of any heat created within the property to go into the earth below, heating the ground instead of the property. 
[bookmark: _Hlk198066789][bookmark: _Toc229152033]2.1.1 Passive haus requirements
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What is Passivhaus? (no date).
[bookmark: _Toc229152034]2.1.2 Existing annual heat balance
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[bookmark: _Toc229152035]2.2 Existing Stone Wall detail
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[bookmark: _Toc229152036]2.2.1 Existing water content (stone wall)
The existing wall make up is of gypsum and/or lime plaster. As mentioned, the stone wall is 600mm thick. The diagram provided by the homeowner shows that over time, the walls are getting considerably ‘wetter’. The existing heating (gas and fireplace) will be keeping the internal leaf dry but just pushing the moisture back into the wall and not stopping the walls from getting wet in the first place which can be very detrimental to the make up itself. 
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[bookmark: _Toc229152037]2.3 Existing Solid Floor Detail  
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[bookmark: _Toc229152038]2.4 M&E domestic services and their existing issues
As far as mechanical and electrical services are concerned, there aren’t many. The property currently heats itself from an LPG fired conventional ‘Worcester Bosch Greenstar’ boiler. According to online reviews this boiler is generally considered an excellent and reliable system. They are praised for longevity and aftercare support as would be expected from such a premium brand. However, as will be discussed further on in this report, this boiler is not a great fit for EnerPHit due to the carbon emissions of using liquid propane gas and the poor efficiency at lower loads. 
The existing ventilation consists of opening the windows, trickle vents and the unintentional infiltration through the building envelope. Completely wasting any built-up heated air, even worse, as the walls are uninsulated, the air that leaks through the gaps will carry moisture. When that warm air hits any cold spot on the stone walls, it will hit its dew point and turn into water. This is called interstitial condensation (Damp), which can rot away any timber joists and cause significant structural and tenant health damage. 
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The energy usage taken from the data provided by the homeowner shows that the 2023-2024 consumption patterns fluctuate the same of a typical poorly insulated building with very high peak heating requirements. 
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[bookmark: _Toc229152039]3.0 Proposed EnerPHit Interventions
[bookmark: _Toc229152040]3.1 External Wall Insulation 
Natural suggestions for any retrofit aiming to reduce heating costs would be to fit IWI (internal wall insulation) to all external walls. As this is a fully detached cottage, on paper this would be an ideal subject. However, due to the limited size of the existing properties dimensions, fitting at minimum an extra 65mm on all external walls internal leaf’s would reduce the room sizes too much to be adequate for a generic family of 4. This property also benefits from a well designed and fitted kitchen. Ideally this can be removed and refitted once refurbishments have taken place.
Due to these issues – the next obvious choice is to retrofit EWI (external wall insulation). The fact that this is a detached cottage also helps with this proposal as it allows for all external walls to be covered entirely with an EWI solution. 
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[bookmark: _Toc229152041]3.2 Vacuum Insulated Board – Solid Floor Detail 
To achieve the EnerPHit requirements while keeping the existing slab due to structural concerns. These being that there is evidence that this building is sat on nothing but the ground itself and to disturb a building as old as this one is not wise as underpinning would only disrupt it even more. To keep the existing slab, I have modelled in the PHPP to retrofit a floating floor detail. This starts with a liquid bitumen DPM (Damp Proof Membrane) , applied to a cleaned and ‘scabbed’ concrete floor, the dpm will have an upstand of 150mm and will be tied into the EWI as per EnerPHit ‘laws’ to create a seamless air and moisture seal. Above this will be 50mm Kingspan OPTIM-R VIP’s (Vacuum Insulation Panels). These provide an exceptional 0.14 W/m2k especially for the depth provided. These are to be fitted according to a bespoke uk-designed layout with PIR infill strips on the perimeter walls.  To protect this insulation, a foil backed vapour control layer will be installed with taped joints to meet air tightness targets of 1.0 h-1. This is then topped with 18mm weyroc moisture resistant tongue and groove boards with a timber tongue and groove polished floor finish. This brings the overall building up of the floor to roughly 80mm, therefore maintaining the heritage registered cottages original build type and avoiding the need to be adjusting door/window heights. 
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Kingspan OPTIM-R vacuum insulation Panels (no date).
[bookmark: _Toc229152042]3.2.1 explanation of DPM upstand / tie into EWI
The DPM will have an upstand of 150mm and be lapped and tie into the EWI to provide a continuous moisture and air tightness seal. Traditionally, lapping an upstand would be used to create a bathtub like barrier that stops any rising damp from breaching the walls and begin to dampen the wood fibre boards due to capillary action. Additionally, as mentioned before, we are going with perimeter insulation strips, the DPM will provide an additional protective backing which will ensure a robust thermal break between the stone wall and the new floor detail. Most importantly, the tie will ensure a seamless bond which will eliminate air leaking at the floor/wall junction which will secure the air tightness EnerPHit target of 1.0 ACH @ 50pa. 
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[bookmark: _Toc229152043]3.3 Justification for EWI & Material choice
For Underwood, a traditional stone walled cottage. EWI will be far superior in comparison to IWI for tenants’ health. This is because it will keep the stone walls warm and dry, limiting the chance that any mould will be created from interstitial condensation. Stone walls act as a sort of heat store, with EWI, they would soak up the heat as usual and then reflect that back into the building. This on its own will drastically reduce the energy costs. Compared to IWI, cold spots will be few and far between with EWI, this is due to not needing to fit insulation between timber battens and junctions between gf/ff. these cold spots create mould and air leaks. EWI will likely eliminate a majority of these from starting. 
High density wood fibre insulation as the EWI system, this has been chosen due to its breathability which allows moisture to transfer safely through the stone walls – preventing interstitial condensation and typical damp issues. 
Wood fibre is an environmentally friendly material choice as it acts as a natural carbon store, this means that it essentially traps more CO2 than was released during its creation which has been proven to be far better for the planet than the standard plastic insulation boards such as Celotex. Woodfibre provides the ‘super insulation’ needed for the EnerPHit certification all the while allowing the stone walls to breathe ensuring the cottage stays dry and mould free. 
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STEICO internal - Wood Fibre Insulation Boards (no date)


[bookmark: _Toc229152044]3.3.1 Issues with EWI for Underwood
To resolve the thermal bridging issue and lack of space for the EWI proposal at the rear of the property, we propose excavating the abutting hill/mountain side creating a physical separation from the building. The excavated hill side will be held back with a structural engineered heel and toe in-situ concrete retaining wall with a wrapped French drain on the hill side to drain away any water build up. This collected water will be transported away from the building and into the stream opposite the road. To ensure a continuous thermal and moisture resistant barrier, there will be a waterproof seal upstand that ties into the EWI. This will eliminate the ‘heat sink’ effect protecting the cottage from any hydrostatic damp and will secure the airtightness goals of an EnerPHit retrofit. 
[bookmark: _Toc229152045]3.3.2 Potential water content with wood fibre EWI on the stone walls 
This graph provided again by the homeowner shows the projected water content in the stone walls over a 15-year period. The wood fibre EWI helps the old stone walls dry out and stay in good condition. 
The blue graph line shows that at the beginning of the survey – the walls are considered ‘damp’. However, because the wood fibre is breathable, it lets the trapped moisture escape. Over the first few years you can see the water content level dropping to a much safer and dryer point. 
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[bookmark: _Toc229152046]3.3.3 EWI proposal dwg.
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[bookmark: _Toc229152047]3.4 Justification for windows material choice
[image: ]To finalise mitigating the thermal bridging and ensuring the buildings airtightness’ is suited for an EnerPHit certification, the installation of ‘Harbin Sayyas PAZEN 120’ windows throughout the project. These windows are Passivhaus certified and will feature triple low-E glazing with 18mm Argon gas cavity. These will deliver a u-value which will meet the space heating demand of 22kWh/(m2a). By integrating these windows with the EWI system creates a continuous thermal wrap that will eliminate the chance for any cold spots. These windows also provide superior acoustic insulation and long-term protection against weather conditions. 
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SAYYAS P120 Windows — The Gaze
Triple pane glazing unit (no date).
[bookmark: _Toc229152048]3.5 Carbon / Energy usage required for heating / MVHR
To meet EnerPHit’s target of 22kWh/(m2a), an ASHP (Air Source Heat Pump) is the justifiable choice. Replacing the existing LPG boiler will result in a 90% reduction of heating demand. Due to the proposed upgrades of EWI, triple glazed windows and new insulated floor – the old LPG boiler will be essentially ‘oversized’ and has the potential to ‘short-cycle’ causing it to be extremely less efficient. An ASHP would be perfect for this environment as it can operate at its most effectiveness running steady with a low temperature. Will comfortably be able to maintain a consistent 20°C internally with minimal energy input. Additionally, making this change will lower the buildings carbon footprint, moving away from the traditional fossil fuels and utilizing the national electricity grid. When paired with an MVHR system, which will recycle almost 85% of any existing heat, meaning when in full swing the system will only need to provide a small ‘top up’ to keep the temperature level. The current economical crisis means that oils and gas are going to keep rising due to logistical issues, swapping to an ASHP eliminates the worry about ever changing fuel prices. 
The Zehnder ComfoAir Q350 MVHR system is a good suggestion. It will act as the lungs for the retrofitted cottage. A good place for the ducts to go is through the gf/ff floor voids and the now disuse chimney stack. 
Along with the already proposed retro fit solutions, the chimney stack will have to be dropped below roof line to be encompassed within the building’s envelope. This leaves a substantial space where the main modules of the MVHR unit can sit and distribute mechanical forced air throughout the property. 
[image: ]
Thermal Earth Ltd (no date) Air Source Heat Pumps UK
[bookmark: _Toc229152049]3.5.1 Proposed Annual heating load
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[bookmark: _Toc229152050]3.6 Low Embodied Carbon – (Materials)
To reduce the upfront carbon footprint of this proposed project, a bio-based insulation strategy will need to be adapted. Using high density wood fibre boards for the EWI and blown cellulose to insulate the roof. Due to wood fibre being created from natural elements (trees), it acts as a carbon store. Locking away the CO2 that the trees absorbed while growing – instead of releasing it into the atmosphere.  
Additionally, using blown cellulose (made from recycled paper) offers a low embodied carbon solution in comparison to more traditional materials for the roof void. 
[bookmark: _Toc229152051]3.7 Space Optimization
By choosing EWI and keeping the insulated floor detail to a minimum thickness, we preserve 100% of the existing floor space internally. This is essential as the property is not considered ‘large’ to begin with. This will keep the value of the property as high as possible. 
[bookmark: _Toc229152052]4.0 PHPP Model (summarized) & Conclusion
This proposal uses the PHPP model to transform the traditional wet/leaky stone cottage into a high performing home with a 90% reduction in the heating demand. All of the upgrades from the EWI, triple glazed windows, VIP board insulated floor, liquid DPM with upstand to reach the airtightness goal. Finally, replacing the LPG boiler with the ASHP ensure the building will sip electricity rather than wasting any gas resulting in a cost effective, dry and warm home. 
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2005 PVC framed french doors. Timber softwood front door. 
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Solid stone construction. Rough thickness of 500/600mm. No insulation.

Pitched roof with minimal wool insulation.

1995 fixed PVC frames with double glazed panes. Velux windows also with 2024 double 

glazed panes. 

Solid concrete floor with screed. Un-insulated.
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A ventilation strategy & minimizing thermal bridges to prevent issues like condensation

PASSIVEHOUS

1

2

3

4

5

Airtightness & wind tightness to control energy loss

A continuous insulation layer for thermal stability

Energy-efficient windows and doors to reduce heat loss

Mechanical ventilation with heat recovery (MVHR) for air quality
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Solid wall masonry  01ud
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Solid wall masonry  01ud
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U-value supplement [W/(m²K)]
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Percentage of sec. 1: 100% Percentage of sec. 2: Percentage of sec. 3:

Heat transmission resistance coefficients Total thickness [cm]:

20.7

Interior R

si

: 0.17 m²K/W

Exterior R

se

: 0.00 m²K/W U-value [W/(m²K)]:

0.096
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STEICO intemal - Wood Fibre

etrofit plan_mfh.pdf
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Render Specialists Comtact  Account  Basket

Render Systems ~ EWISystems  ThelimeRange  BrickSlips  IntemalRange  Tools  Accessories

EWI Store > External Wall Insulation Systems > Insulation Boards > STEICO internal - Wood Fibre Insulation Boards 60mm (Pallet of 57 boards - 25.99m?)

STEICO internal - Wood Fibre
Insulation Boards 60mm (Pallet
of 57 boards - 25.99m2)

SKU: STE-413001

Available in pallet quantities only.
The number of boards per pallet depends on board thickness - see the table
below for full pallet details.

Thickness

60mm (Pallet of 57 boards - 25.99m?) -

£359.99 ..

£359.99 Incl. VAT (regular price)

@ Please note: This product has a slightly longer lead time. Our team will notify you with an
estimated delivery dote.

Quantity:

- =3 1) e [0 0
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The Gaze Windows & Doors ~ Project Gallery ~ Blog ~ Window Replacement  Installation  Contact

Product Details

Passive | Luxury | Sophisticated

Offers top-tier thermal insulation, making it the ultimate choice for energy-efficient, passive homes, featuring
quadra-pane glazing with two Argon-filled cavities.

Meticulously crafted with  refined, sophisticated aesthetic that appeals to the most discerning tastes, elevating
the ambiance of high-end residences

Built to deliver unparalleled durabilty and long-term reliability, ensuring peace of mind and lasting value,

Fully customizable in a wide range of colors and shapes, allowing you to create a bespoke solution that
seamlessly integrates with any architectural style.

Standard glass specification | (5+0.76+5)+14Ar+5GL+14Ar+5GL*
Heat transfer coefficient | U-Factor < 0.2 (Btuh-ft2-“F)

Performance Grade = 45

*Unitis in mm; L indicates Low-E coating for better thermal performance; G indicates the glass pane is subject to
safety standards: ANS| Z97.1 and CPSC 16 CFR 1201

|

Tilt & Turn Tilt
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A ventilation strategy & minimizing thermal bridges to prevent issues like condensation

Thermal bridges are runways for heat to escape (like the hillside at the rear of the cottage). By 

excavating the hill, using retaining walls, and ensuring the EWI overlaps the window frames,  

we will break these bridges. This prevents cold spots where condensation and mold could 

otherwise grow, protecting both the building and the tenant's health.

PASSIVEHOUS 

How Underwood will now hit these requirements

1

2

3

4

5

Airtightness & wind tightness to control energy loss

By using the liquid bitumen upstand to seal the floor-to-wall junction and the engineered 

gaskets of the PAZEN 120 windows, we aim for a result of 1.0 h-1. This ensures that the heat 

you pay for stays inside the building.

A continuous insulation layer for thermal stability

Using wood fiber EWI on the walls and OPTIM-R panels on the floor creates a 360-degree wrap. 

This keeps the internal stone temperature consistent, preventing the "cold-wall effect" and 

keeping the home comfortable year-round.

Energy-efficient windows and doors to reduce heat loss

By specifying triple-glazed PAZEN 120 units with 18mm Argon gas, you turn those holes into 

thermal barriers. These windows actually help the house gain heat from the sun while losing 

almost none to the cold Welsh air.

Mechanical ventilation with heat recovery (MVHR) for air quality

In an airtight house, you need fresh air without losing heat. The MVHR system acts as the 

building’s 'lungs', constantly bringing in fresh, filtered air while taking the heat from the 

outgoing stale air. It recovers up to 85-90% of the heat that would otherwise be wasted 

through an open window or a bathroom fan.
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