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Introduction

This report outlines our approach to achieving EnerPHit standards and the reasoning behind our choices. Using PHPP (Passive House Planning Package) as a baseline, we’ve determined that the building does not currently meet EnerPHit requirements. The goal of this report is to provide an honest assessment of how far a building can be improved—even if it doesn’t fully reach EnerPHit standards. In some cases, upgrades can become too costly to justify, meaning there’s a practical limit to what can be achieved within reasonable financial constraints. Achieving EnerPHit certification requires significant investment, although this report will be based on energy performance and not cost.

Background

The Solid Stone building was built 180 years ago as a blacksmith. As per Swansea council planning website, it was converted in 1900 into a cottage. (2 spaces upstairs and 2 spaces downstairs). 1977 is when the side double storey extension was built (uninsulated block & block) and 1995 for the rear utility room (insulated (50mm) block cavity based on 1995 building regs). Prior to all this it was a quarry and a cart shed. Chimneys would have been brought in when it was a blacksmith. Given the deuteriation of the windows we will assume the windows were changed in 1995 (30 years old). Solid Hardwood door to the front of the property, solid hardwood stable door to the south facing side elevation and PVC French doors (1995) to the north facing side elevation.
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Sustainability

Sustainability isn’t just about the environment; it also includes economic and social factors. The ethical side of it means making sure the people living in a building can do so comfortably. That involves considering health, practicality, and how the design works for daily life. Any changes to a building need to fit the people using it. One example is off-gassing, where certain materials release chemicals over time. PIR insulation, for example, can off-gas for years. 
While knocking down and rebuilding might seem like an option, it would come with a much higher carbon footprint and embodied energy compared to keeping the existing structure. Plus, tearing down an older building means losing its historic character, which is an important part of sustainability.

From an environmental perspective, everything should be chosen as sustainably as possible, with a focus on materials and embodied energy. Also bearing in mind this is a conservation area. But in practice, economic factors tend to take priority. Many retrofits are approached with buildings seen as assets rather than homes. This makes it even more important to ensure the right interventions for each building. For example, painting an older solid wall with non-breathable paint or cement-based render would trap moisture, eventually causing serious damage.












Existing Site Plans
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Current Annual Heat Load
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As per the diagram above, the biggest heat loss currently is through the external walls, followed by windows, ventilation, then floor slab.

[bookmark: _Hlk198066789]Passivehaus Key Principles

1. A well-balanced retrofit should focus on key principles from Passivhaus, including:
2. Airtightness & wind tightness to control energy loss
3. A continuous insulation layer for thermal stability
4. Energy-efficient windows and doors to reduce heat loss
5. Mechanical ventilation with heat recovery (MVHR) for air quality
6. A ventilation strategy & minimizing thermal bridges to prevent issues like condensation

Moisture management also needs to be a priority—if breathability isn’t considered, trapped moisture can lead to long-term problems.






Existing Water Content in Stone Wall

Current wall makeup is gypsum plaster in sections, lime paster everywhere else, stone wall (600m thick), mix of both cement and lime render between stone wall & gypsum plaster (from over the years) and cement base render on the outside. The below diagram shows the moisture level in the limestone itself is slowly increasing overtime. With zero input of external water sources coming in, this shows that moisture levels within the structure is increasing overtime. Since the building was made, moisture from average heating and moisture production in relative humidity is always increasing. The walls are potentially saturated as they are 100+ years old as a property. Even though the building is heated, helping the walls dry out, you’re also forcing moisture back into the wall. As per the client, Summer is the worst time with moisture issues as the heating is not on as much. There is a wood burner in the property which in essence was the original heat source which would have significantly changed the building fabric and would ensure the moisture that is building was pushed down.
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Scenario Water Content in Stone Wall with EPS EWI

Below is the diagram if we were to put a standard 100mm EPS (Expanded polystyrene) non breathable EWI on the outside. The moisture content remains relatively steady and fairly low and the moisture content for the limestone wall starts to reduce with the cement render still in place. 
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Scenario Water Content in Stone Wall with Woodfibre EWI

The diagram below shows if we were to put wood fibre board for EWI. Comparing both scenario diagrams, the EPS would perform better than the Woodfibre in this scenario. It shows a better result than the natural insulation. The reason for this it is currently we have a cement render that doesn’t breathe. The idea is to model this with the cement render gone, lime render applied and then compare the differences.
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Scenario Thermal Imagery with EWI applied (Part & Full)

The diagram below (left) represents the solid floor and solid screed, then the solid wall bearing onto rock with 100mm EPS but it’s not taken below DPC level. The diagram below (right) shows the EWI going down as far as the bottom edge of the slab. For representation, the closer the colours are together, the slower the heat loss is occurring. The red is one solid colour, showing the heat is the same one side to the other. We are losing heat below but as soon as the insulation has been applied, we are not losing that heat.
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Interventions

EWI

To install external wall insulation (EWI), the roof would need to be extended by 2 slates minimum including the verge. This overhang will help with moisture management and would be the perfect time to renew the guttering for wider opening gutters for direct issues such as the trees behind and excessive rainfall. The overhang will mean losing part of the bathroom window as per the site plans. Fortunately, there’s already a roof light, so natural light would not be a major issue.  

We would have to fill all the cavity walls with insulation as this becomes part of the building makeup (unvented). As the render around the property is smooth and in good condition, the question is whether EWI can go directly on or not. This is a traditional stone cottage with block sections, so the insulation needs to work across both materials. There are two main options:
Natural insulation to keep breathability, aligning with the building’s traditional character.
High-performance, slimmer insulation, which would be non-breathable as well as the existing cement render and plaster-based paint.

For this scenario, the cement render will be removed (approx 25mm), exposing the stonework, then lime render will be applied to keep breathability before adding the insulation. Internally, lime plaster is already applied which would help maintain moisture balance. This approach would change how moisture moves through the building. It would allow the structure to dry out instead of trapping dampness. 
EWI seems like the best option and can be justified as no internal space is lost with potential IWI, and the property is currently occupied, therefore wouldn’t affect this as work is outside. 

EWI Rockwool insulation

Rockwool insulation is considered synthetic because it's made from a combination of natural materials (like volcanic rock) that are melted and spun into fibers. While the raw materials are natural, the manufacturing process creates a man-made mineral fiber product. I have chosen this material for the EWI as it has low thermal conductivity and it’s a breathable material. The Psi value is 0.036W/(m2k) so this will be added to the PHPP in the relevant areas at 100mm thick.
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Cavity Fill insulation
[image: ](Shree Gayatri Insulation Pvt Ltd, 2024)

Breathable Render

[image: ]
EWIPRO Building Solutions, (2025)
Windows & Doors

The next priority in the project is windows and doors, which are essential for achieving high performance and sustainability. We'll be using Passivhaus-certified windows and doors to ensure maximum energy efficiency. To maintain airtightness, all windows and doors must be properly taped and sealed. The external and internal doors will also be selected with sustainability in mind. The windows / doors need to be repositioned within the new EWI insulation layer, forming part of the external thermal envelope of the building. For consistency with the area, we require a Passivhaus-standard door with a U-value of 0.8 W/m²K. I’ve found a local company ‘GRM Windows’ that provide triple-glazed windows with a PSI value of up to 0.79 W/m2K. The ‘AGILA’ passivehaus door by Rheau provides a u-value of 0.7 W/m2k. Again, these will be added to the PHPP.
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FASADA. (2025). 

Ventilation (MVHR)

A Mechanical Ventilation with Heat Recovery (MVHR) system is one of the most effective ways to improve indoor air quality, reduce the risk of moisture ingress, and enhance overall energy efficiency. This can be quantified through tools like the PHPP. Undercutting doors, provide airflow as part of this strategy. MVHR directly benefits occupants' health and contributes to better air quality. While MVHR offers significant advantages, it’s not always viable for older, leaky stone cottages, where airtightness is difficult to achieve. In such cases, building services must be considered secondary to fabric performance, which we are catering for in this report).









Proposed Ventilation Strategy

PAUL Heat Recovery have provided a quote for installation on an MVHR System for the existing plans provided. As per the quote below, we would go for the Passive House MVHR (Zehnder CA 180 LuxePH) as part of the Passive MVHR Range that PAUL supply. Because of the size of the unit, it can potentially fit into a cupboard space. Please refer to referenced data sheet.
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(PAUL Heat Recovery, 2025)
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Ventilation strategy drawings have also been provided. The decommissioned fireplace in the dining room has been utilised for the duct riser to take a supply and extract duct down into the ground floor ceiling void to serve the ground floor. Please refer to the ventilation strategy drawings below for the first floor & ground floor including annotations.
Ventilation Strategy First Floor Plan[image: ]
(PAUL Heat Recovery, 2025)
Ventilation Strategy Ground Floor Plan
[image: ]
(PAUL Heat Recovery, 2025)


Ventilation Strategy Plan Keys 
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(PAUL Heat Recovery, 2025)

Floor

To improve thermal performance, you should take the insulation down as far as possible. Given the existing model, digging up the floor & slab, then installing insulation, would be a major job, but would significantly reduce heat loss. A lot of heat escapes through the floor as per the current annual heat load diagram shown previously, so addressing this would make a noticeable difference. Currently we have stone below ground, with rubble-filled walls and an old slab. The floor consists of underfloor heating, a screed layer, and stone flooring, but there’s no insulation beneath it. The plan is to install external wall insulation (XPS) below ground and a breathable insulation above ground (rockwool). The challenge is that excavation will be substantial, as the ground is solid rock. We would have to dig up the existing materials, install new insulation, lay a fresh slab and screed, and then reinstall the underfloor heating system. Again, the rockwool floor slab insulation would be added to the PHPP.

Thermal bridging

Thermal bridging is one of the trickiest challenges in retrofit projects, especially when dealing with existing structures. Some thermal bridges can be managed, but others, like those below ground, might be unavoidable. If redoing the floor slab, mitigating thermal bridges is difficult because the foundation is already connected to surrounding elements. Even with insulation, heat can still transfer through structural contact points. Perimeter insulation and raising the slab can help, but there are limits. If renewing the roof, this is one of the easier areas to address. You can wrap insulation around structural elements to create a continuous thermal envelope, reducing weak points. Below-ground thermal bridge (stone wall) is something you might have to accept. Since stone holds heat well, the best option is bringing external insulation as far down as possible.

Air Tightness / Wind Tightness

To make the building airtight, we're using a radon barrier in the floor. The internal walls will be sealed with plaster, creating an airtight layer, while the filled cavity and external render will serve as the wind-tight barrier. Since we’re not replacing the roof this time, we won’t be making changes there yet but when we do, it’ll be a great chance to improve airtightness and wind tightness, especially around new windows. The plan follows five key airtightness principles, ensuring the building is properly sealed. But since reducing air leakage means less natural air movement, we need a solid ventilation strategy to keep moisture levels in check and prevent mould. Right now, the air permeability of the building is just over 10 cubic metres per square metre of the external envelope per hour. We’re aiming to bring it down to 0.05, which is a 200% reduction in air leakage.

[image: ]
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Feasibility Study for Solar Panels

Through Open Solar, I have recommended a system option for 13 solar panels to the east of the roof with no inverter. Please below for specification. This would potentially produce 3,368kWh per year, producing 67% of the energy for the house in its existing form.
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OpenSolar. (2025). 
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Existing & Scenario PHPP Example

The treated floor area and the heat loss area for the building needs to be calculated for the PHPP. In terms of design of the building, it is approx. 600mm stone wall in most instances. Some of the walls in sections are thicker. The baseline PHPP has been populated prior. An example is shown below for the current solid wall masonry make up.

[image: ]
(Brown I, 2025)

The U Value of the current stone wall make up is approximately 2.2 w/(m2k) as per the PHPP above. If we put insulation on, this should drive the u-value down significantly. For an example, EPS EWI at 100mm thick with a lander value of 0.035W/(mK) it gives an approximately 152% reduction as per the below diagram.
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Comparing Existing and Proposed Intervention’s Heating Demand

The interventions of EWI, Windows / Doors and Floor Slab were applied to the PHPP. Although the interventions have been provided for Ventilation, Thermal Bridging, Air permeability, and Solar Panels, they still require to be applied to the PHPP. From the intervention and findings below, the external wall heat loss has reduced from 183.1 kWh/(m2a) to 33.4kWh/(m2a). That is a reduction of 81.76%. The window heat loss as reduced from 70.9 kWh/(m2a) to 15.2 kWh/(m2a). That is a reduction of 78.54%. The floor slab heat loss has reduced from 55.1 kWh/(m2a) to 13.0 kWh/(m2a). That is a reduction of 76.42%. With only the three interventions applied into the PHPP so far, the heating demand and reduced from 374.3 kWh/(m2a) to 151.8 kWh/(m2a). This is a reduction of 59.45%. EnerPhit requires a heating demand of 25 kWh/(m2a) so there is still a long way to go. Once all the interventions are applied to the PHPP, it will get closer to that figure. 
                
                        Existing                                                                                                     Proposed
[image: ]      [image: ]

Conclusion

In summary, the most significant source of heat loss identified in this report is the external walls, followed by windows, ventilation, and the floor slab. While various interventions can help reduce energy loss, it's crucial to balance sustainability, environmental impact, economic feasibility, and social considerations. A more precise outcome could be achieved by fully inputting data into the PHPP, given that MVHR plays a vital role in Passive House design and in meeting EnerPHit standards. Key principles such as airtightness and wind-tightness help control energy loss, while a continuous insulation layer ensures thermal stability. Additionally, energy-efficient windows and doors minimize heat loss, and addressing thermal bridges is essential to prevent condensation-related issues and maintain overall performance. If cost was no object, all interventions would be applied. Although it may be feasible to take a staged approach to the interventions. 
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Technical Specification

Composition: Mineral Wool
‘Thermal Conductivity: 0.036W/(m?K)
Density: 110kg/m?

Minimum Compressive Strength: 10 kPa
Reaction to Fire: Class A1 (non-combustible)
Size of boards: 1200 x 600mm

R-value: 139W/(m2K)

Density: 110kg/m3

Weight: 15 84kg

Weight/m2: 5.5kg
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Loose Rockwool

Rockwool Loose Fill is loose insulation material composed of mineral fibers derived from natural stone, primarily basalt. These fibers are processed and formed into loose
particles. This type of Rockwool insulation is particularly suited for filling voids, attics, and other hard-to-reach areas where traditional insulation forms might not be
practical. It provides thermal insulation, sound absorption, and fire resistance benefits.

Parameter  Value
DensityRange  Typically ranges from 25-200 kg/m?.

Dimensions Comes as loose fibers or granules, adaptable to various
spaces.

Temperature  Canhandle temperatures up to 1000°C, depending on the
Range specific product.

Fire Properties  High fire resistance, non-combustible, contributing to
enhanced fire safety.

Thermal Low thermal conductivity, aiding effective insulation
Conductivity (around 0.035-0.045 W/m-K)

Flexibility Highly flexible, allowing easy application in tight spaces and
irregular shapes.
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is completely natural and aestheticaly timeless. Perfectly suited to
the renovation of older buidings,the Heritage Range sets through
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UNIQUE PASSIVE SYSTEM

The GENEO PH window system, certified by the Passive House Institute Darmstadt, is
intended for passive construction.

The thermally separated window chambers, combined with a special center seal (in a
notch), ensure the system is suitable for passive houses.

GENEO PHZ meets the highest thermal insulation requirements while ret
other advantages of the GENEO window system.

WHAT DISTINGUISHES THE
GENEO PHZ SYSTEM?

ing the

« Profile depth — 86 mm, system with central seal

« 6-chamber profiles

« Thermal transmittance Uf up to 0.79 W/m2K.

« Material core made of plastic RAU-FIPRO system with glass fibers, outer layer
made of high-quality RAU-PVC plastic

« Perfect sound insulation of the window Rw (C; Ctr) up to 47 (0; -2) dB for glass
with sound insulation 50 dB, achieved without steel reinforcement

« Burglar resistance up to resistance class RC3, without steel reinforcement up to
RC2

« Air permeability - Class 4 (PN-EN 12207)

* Water resistance - Class 9A (PN-EN 12208)
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wauld ke to receive an accurate price, we are happy to re-quote after the system has been designed. AL Retro fits are subject to=ite vsit
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Ducting: |- PVC ducting or radial ducting [“No-compromise ducting: hygieni
- Often insulated flexi ducts/ poss. condensation |- EPP or Armaflex insulated cold ducts (no condensation)
- Probably some fan noise transferred to rooms |- Silent aperation within rooms
- Pyc room terminals - Guality designer room terminals (Lindab Airy), metal
MVHR: |- Good MVHR unit with minimal insulation [“High-performance MVHR unit to Passive standard
- Standard dust fitter for incoming air - Polten fiter for incoming air (F7)
- Some noise from the MVHR unit - MVHR unit s as quiet as it can get
- Possibly not all parts are exchangeable - Al parts are exchangeable
Service: |- Standard 2d design [~ Bespoke 3d design, up to 5 iterations

- Very lttte project support or none at all
- very ttte after sales service
| Mostly 1 or 2 year warranty

- Untimited project support
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Design & supply only
Design service, up to § design amendments are
Unlimited support for this particular project per
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email and phone (for Passive MVHR level only)

First fix - Please note that multiple visits for the
Install all the ducting, silencers and insulation a
If need be, cut openings through engineered timi
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Provide structure, which is suitable to fix the MVHR unit onto (50kg weight)
Provide double sacket 240V-13A at the location of MVHR unit (with ComfoAir Q also sthernet socket)

Install all communication cables for controller a
Forming suitable openings through external wall
If applicable, roof cowls need to installed by the

nd boost switches* (“no boost switches for Comfodir @)
s or roof and the sealing of these
customer's roofing contractor (we provide the cowls only)

‘Second fix - Please note that multiple visits for the 2nd fix, due to site progress, willincur extra charges.
Fix the MVHR unit with bracket to the agreed position on the wall

Install external wal gilles (iapplicable) and s
Installtion of insulated ducts for intake and exh;
Cutting back plenums & fiting of all supply and
Connect contraller

eal them towards the building structure & air tightness layer
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112 post heater/ cooler s instaled.all plumbing and electrical connections & controllers are excluded

Connect cont
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(not applicable for ERV units)

Commissioning - Please note that multiple viits, due to site progress, willincur extra charges.

Test and adjust MVHR unit. Check the fullinstall
Check and adjust the air flows per room accordi

ation
ing to the design values with specialist equipment

Handover & provide a short induction in the functionality of the system to end-user
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Zehnder CA 180 Luxe PH. Left hand unit located within boxing
out, complete with access door.

Fresh air intake and Exhaust to rise from unit through ceiling
void to roof vent cowls/tiles.

Ducting to offset in celling void to provide suitable separation
of Intake and Exhaust air to avoid recirculation of stale air.
Ductwork to be insulated to ensure thermal line of building is
extended to the Plate Heat Exchanger within the MVHR.
Suitable sound attenuation to be provided o all airpaths
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Supply grille provided in ceiling for Bed 2.
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subject to final duct routing and terminal selections.
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Landing = 1
4
) Bed 1
e Bed 2
; Bath E
a e

Duct adaptor to split into 2 sections for Bed
28&1

Supply grille provided in ceiling for Bed 1.
Extract grille within ceiling provided to
shower tray for assumed ensuite in Bed 1

FIRST FLOGR PLAN

Supply grille provided in ceiling for Bed 3.

Extract grile provided in celling for bath. |

Suitable door undercuts or clear airpaths to
be provided between rooms to allow
cascade ventilation through positive and
negative pressurisation of rooms.

Supply and extract ductwork to connect into
ventilation manifold to allow for ducts to drop
to floor below and rise into 1F ceiling void.
Supply manifold x 3 connections.

Extract manifold x 4 connections.
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Rock

Rock
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Dining

Duct adaptor to split into 2 sections for WC &
Utilty.
Ducts connect to ceiling mounted extract valves.

Living room provided within supply air ventilation
via celling mounted supply valve.

GROUND FLOOR PLAN

Kichen provided within extract ventilation
via ceiling mounted extract valve.

\

2 x Extract ducts drop from above to serve
kitchen and WC/Utilty area

1 x Supply duct drop from above to serve
living room.

Suitable door undercuts or clear airpaths to
be provided between rooms to allow
cascade ventilation through positive and
negative pressurisation of rooms.

Dining room provided with cascade
Ventilation from Living area into kitchen.
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Sketch strategy drawing - RJ 11.05.25

Notes:
Please note that this ventilation strategy sketch is provided for general information only and no reliance can be
placed on it for any purpose (including, but not limited to, any dealings with the subject site).

MVHR selection based on quoation (by others) provided.

All ducting based on Semi Rigid PE 90mm.

Allintake and exhaust ducting to be insulated with 25mm Armaflex.
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Recommended System Option
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Your Solution

Solar Panels
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Estimated annual output (KWp x Kk SF) 3368 awn

C. Estimated PV self-consumption - PV Only

Assumed oceupancy archetype InHalf Day

‘Assumed annual electricity consumption, kW 502956 Kwh

Assumed annual electricity generation from solar PV.

P 3368 Kih
Expected solar PV self-consumption (PV Only) 107782 Kih
Grid electricity independence / Self-sufficiency (PV Only)  21.43 %

Environmental Benefits

Solar has no emissions. I just silently generates pure, clean energy.

Each Vear Over SystemLifetime.
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Show special cases and secondary calculations on the right -

Description of building assembly

Assembly no.

Solid wall masonry

01ud

Orientation of building assembly (or Ry)|2-Wall Interior insulation?
Adjacent to (or Ry)|1-Outdoor air U-value supplement [W/(m?K)]
Area section 1 %[W/(mK)] ~ Area section 2 (optional) 2 [W/(mK)] Area section 3 (optional) 2 [W/(mK)] Thickness [mm]
plaster 0.800 10
lime plaster 0.800 25
Gower limestone wall 2.900 600
render 0.790 25
Percentage of sec. 1:  100% Percentage of sec. 2:

Percentage of sec. 3:

Heat transmission resista

ince coefficients

Interior Ry

0.13

m2K/W

Exterior Ry,

0.04

m2K/W

Total thickness [cm]:
U-value [Wim#K)]:| 2.211 |
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Show special cases and secondary calculations on the right -

Description of building assembly

Assembly no.

Solid wall masonry

01ud

Orientation of building assembly (or Ry)|2-Wall Interior insulation?
Adjacent to (or Ry)|1-Outdoor air U-value supplement [W/(m?K)]
Area section 1 %[W/(mK)] ~ Area section 2 (optional) 2 [W/(mK)] Area section 3 (optional) 2 [W/(mK)] Thickness [mm]
plaster 0.800 10
lime plaster 0.800 25
Gower limestone wall 2.900 600
render 0.790 25
EPS 0.035 100
Percentage of sec. 1:  100% Percentage of sec. 2: Percentage of sec. 3:
Heat transmission resistance coefficients Total thickness [cm]:
Interior Ry 0.13 m2KW
ExeriorRy:| 0.0 |mw U-value [W/(mK)]:
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Energy balance heating (annual method)
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