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8.0 GROVE COTTAGE, HEREFORD 

Overview 

This private project involves the deep retrofit of a detached, 2-storey house owned and occupied by the 

architect and their family. Dating from 1869, the 135m2 property pre-retrofit comprised painted solid 

brick walls, a timber and slate roof, single- and double-glazed windows and both suspended timber 

and solid concrete floors; there was also a rear extension and an unoccupied basement. The property 

has no formal conservation status but is of traditional construction and appearance. 

The property has been retrofitted using a whole-building approach to achieve extremely high 

standards of thermal performance and airtightness, with occupants remaining in the house for the 

majority of the works. While most of the insulation was external and the roof was rebuilt, the project 

aimed to retain the traditional aesthetic of the front elevation. The rear extension was re-worked and 

further extended. The primary energy demand and CO2 emissions have been reduced by c.60% and 

>80% respectively. The project was the first house in the UK to achieve the EnerPHit1  standard. 

 

                                                      
1 EnerPHit certification criteria for refurbished buildings. 

http://www.passivhaus.org.uk/page.jsp?id=20
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8.1 Measures & impacts 

By following a meticulous, whole-house approach the primary energy demand and CO2 emissions 

have been reduced by c.65% and >80% respectively, with post-retrofit airtightness levels measured at 

0.82 m3/hr/m2@50Pa. Monitoring indicates that internal temperatures are largely constant at c.21oC. 

The following table outlines the measures implemented. 

 

Element Measure 

Roof Main house: 

 Above-rafter insulation, creating new super-insulated A-frame roof above 
traditional ‘rafters-on-purlins’ roof: 20mm tongue-and-groove timber 
sheathing board affixed to top of rafters; vapour-permeable membrane; 

400mm deep I-beams affixed above every 2nd rafter, & filled with mineral 
wool insulation; vapour-permeable membrane & 9.5mm chipboard layer; 

counter-battens for ventilation, battens; slates 
New extensions: 

 I-beams fully-filled with insulation (as above) 

 Green roofs 
U-value: 0.09 W/m2K 

Walls Main house & parts of rear extension: 

 External insulation: 250mm expanded polystyrene (EPS)2 affixed to masonry 
with full-cover adhesive (cementitious parge coat) and insulation-capped 
mechanical fixings; render finish 

Timber-clad rear extension: 
 External insulation (on existing & new walls): 350mm timber ladder trusses 

filled with glass mineral wool slabs; 9.5mm chipboard; vapour-permeable 
membrane; vertical counter-battens; sawn timber cladding 

U-value: 0.12 W/m2K 
(Also injected ZODP3 polyurethane (PUR) foam insulation to fill narrow 25mm gap 

between gable wall and neighbouring property wall: U-value 0.40 W/m2K) 

Floors Suspended timber (main house, above unheated basement): 

 225mm sheep’s wool4 insulation with vapour-permeable membrane; 
150mm EPS insulation board5 running partway down basement walls (to 

prevent thermal bridging at floor-wall junction) 
 U-value: 0.17 W/m2K 

Solid concrete (existing extension): 

 Liquid DPM on existing concrete slab; dry concrete self-levelling compound; 
100mm polyurethane (PUR) insulation board; vapour-permeable 
membrane; 2 layers plywood (adhesive & screw fixed); travertine stone 
finish 

 U-value: 0.19 W/m2K 
New insulated concrete slab (new extension): 

 50mm compacted aggregate; 250mm EPS insulation board; DPM; 200mm 

reinforced concrete slab 
 U-value: 0.13 W/m2K 

                                                      
2 Permarock EPS-Platinum. 
3 Zero Ozone Depletion Potential. 
4 Thermafleece. 
5 Jablite Premium. 

https://www.permarock.com/renders-and-decorative-finishes/external-wall-insulation-systems/eps-premium-external-wall-insulation-systems
http://www.thermafleece.com/
https://www.jablite.co.uk/
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Windows  New triple-glazed units6 throughout 
 U-value: 0.09 W/m2K 

Airtightness  Parge coat to external walls prior to insulation 
 Careful taping of all joints & junctions 
 Sealed services penetrations 

 New windows & doors 
 Coherent insulation & airtightness strategies to avoid gaps 

Space & water 

heating 

 New gas-fired condensing boiler7 + existing radiators 

 300l highly-insulated twin-coil hot water cylinder (solar thermal-ready) 

 Solar gain increased by new South-facing glazing 

Ventilation  Whole-house mechanical ventilation with heat recovery (MVHR) unit8 

Lighting  Efficient lighting throughout 
 Daylighting maximised by new triple-glazed rooflights9 & new South-facing 

glazing 

Other   

 

8.2 Approach & process 

This traditional cottage originally stood in open countryside; the surrounding houses date from 

Victorian times. Built as a 2-bedroom house, a small rear extension was added at some point, giving a 

total floor area of 95m2, with an unused, unheated 30m2 basement below the main house. As a home 

for the project architect and their family it was expensive and inefficient to heat, and hard to maintain 

comfortable conditions, and a whole-house retrofit was therefore decided upon. The architect’s 

previous skills and experience led them to follow Passivhaus principles, and to aim for a space heating 

demand of 15-25 kWh/m2/yr and a minimum 80% CO2 reduction over that of a typical existing house 

of the same size. These goals were to be met without the use of renewable energy, and retaining the 

character of the original cottage. 

In keeping with the fabric-first principles of Passivhaus, the whole building had to be insulated. An 

external ‘wrap’ approach was adopted, which would allow the benefits of the building’s thermal mass 

to be retained, reduce any overheating risk and eliminate some of the complexities involved with 

avoiding thermal bridges. While external wall insulation is commonly thought of in conservation 

circles as detrimental to traditional buildings, with careful detailing it can be beneficial and in this 

instance it allowed badly eroded original features (e.g. sills and lintels) to be replicated in the final 

render work. The original stone sub-sill scrolls were also removed and reinstalled below the new sills; 

the original house plaque was recreated; the timber porch was rebuilt; and while the roof was raised 

as a result of the insulation strategy, careful design allowed sympathetic verge and eaves profiles to 

be incorporated. The external insulation was also taken down to ground level, avoiding the common 

and incongruous ‘overhang’ created by stopping the insulation at DPC level.  

The insulation boards were affixed using both adhesive and mechanical fixings. Full adhesive coverage 

would prevent any air movement behind the insulation, and the mechanical fixings would prevent the 

same problem in the event of delamination10. There was some concern over the potential thermal 

                                                      
6 Internorm Edition. 
7 Va illant ecoTEC Plus 415. 
8 Paul Thermos 200 – s ince superseded by the Paul Novus 300. 
9 FAKRO. 
10 This has been known to occur elsewhere due to residual moisture in the masonry wall. 

https://www.internorm.com/uk-en/products/windows.html
https://www.vaillant.co.uk/installers/products/ecotec-plus-412-415-418-424-430-and-435-3328.html
https://www.paulheatrecovery.co.uk/products/paul-novus-300-450/
http://www.fakro.co.uk/products/all-products/roof-windows/highly-energy-efficient-windows/
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bridging caused by mechanical fixings, but special fixings with insulated caps were used to address 

this. A challenging gable wall – which had another property wall only 25mm away from it and was 

therefore difficult to access – was addressed by injecting expanding foam insulation into the gap via 

holes drilled from inside the property. 

Considerable time was spent modelling11 and designing out thermal bridges, which are often hard to 

avoid in retrofit particularly where there are complex architectural features or building elements. The 

ground floor-wall junction was addressed by running insulation to ground level (the top of this 

junction) externally, installing internal insulation from the bottom of the junction partway down the 

basement walls, and by replacing damaged brickwork to the inner walls at this junction with 

loadbearing foam glass blocks12 and insulation (see Fig. 9). 

As the basement was damp and funds were limited, it was decided to thermally separate it from the 

main dwelling rather than convert it. The floor was therefore insulated from below, with perimeters 

treated as described above. The solid floor in the extension was insulated from above, and the new 

extension floor comprised an insulated concrete slab as noted in the table above. 

In line with the whole-house wrap approach, the roof was also insulated externally. This effectively 

meant building a new roof onto the existing roof, again with careful detailing to ensure continuity of 

insulation and airtightness layers. As a detached building, the increased height of the roofline did not 

present any technical or aesthetic complications. To the rear, there was more scope to vary design 

concepts and multiple roof areas were constructed, with flat and single-pitched roofs and finished 

with green vegetation to increase biodiversity and blend the building with the garden. The design 

freedom also allowed areas of South-facing glazing to be incorporated into the home to increase 

daylighting and solar gain, something that had not previously been possible due to the East-West 

orientation of the house. Linear thermal bridging from the window frames was minimised by 

overlapping the external insulation across the frame edges.  

With a measured air permeability of 0.82 m3/hr/m2@50Pa, a whole-house MVHR ventilation system 

was required, and a high-end model with robust ducting was used, sourced from well-regarded 

ventilation specialists who also helped with the ductwork design; specialist ventilation consultants 

were also used to help inform relevant aspects of the design. The existing central heating distribution 

network was retained but only four radiators were left in the property as the insulation and 

airtightness levels are so high; a new condensing boiler was installed together with a weather 

compensator and external pump to maximise efficiency. A new, highly-insulated twin-coil hot water 

cylinder futureproofs the hot water system, making it easy to link in any future solar thermal array.  

The design was informed by use of detailed energy modelling using PassivHaus Planning Package 

(PHPP) software. This is considerably more detailed than the standard energy modelling software 

used for existing domestic buildings in the UK, and takes far more account of important issues such as 

solar gain and overheating, ventilation, thermal bridges and thermal mass. 

Cost data is available online (see below), but is not entirely representative of comparable projects as 

the architect/client contributed much of the work including design, site management and installation. 

                                                      
11 Us ing THERM and WUFI software programmes. 
12 Foamglas Perinsul. 

https://www.buildingenergysoftwaretools.com/software/therm-0
https://wufi.de/en/
https://uk.foamglas.com/en-gb/products/product-overview/foamglas-perinsul
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8.3 Example detai ls 

     

Figs. 1 -2     Grove Cottage pre- & post-retrofit (© Andy Simmonds) 

 

 

Fig. 3  Post-retrofit thermal imaging (© Thermal Inspections Ltd.) 
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Figs. 4 -5     New rear extensions during construction and post-completion (© Andy Simmonds) 

 

          

Figs. 6 -7     Timber cladding and green roofs to rear extensions (© Andy Simmonds) 
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Fig. 8  Thick layer of EPS external wall insulation being applied (© Andy Simmonds) 

 

 

Fig. 9  Insulation build-up; note detail to avoid thermal bridging at ground floor (© Andy Simmonds) 
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Figs. 10-11     Rear elevation & section pre-retrofit (left) & post-retrofit (right) (© Andy Simmonds) 

 

 

Fig. 12  New roof being constructed; note space for insulation (© Andy Simmonds) 
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Fig. 13  Rear view of completed property in its setting (© Andy Simmonds) 

 

8.4 Further information 

 Andy Simmonds, Simmonds Mills Architects 

 Residential Retrofit: 20 case studies (RIBA Publishing, 2013) 

 Low Energy Buildings Database 

 

 

http://simmondsmills.com/portfolio/grove-cottage/
https://www.ribabookshops.com/item/residential-retrofit-20-case-studies/80472/
http://www.lowenergybuildings.org.uk/viewproject.php?id=199

