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12.0 FOLLETT STREET, LONDON 

Overview 

This domestic social housing project involves the deep retrofit of a terraced, 2-storey house in a varied 

residential area. This Victorian property is 87m2 and the construction comprises solid brick walls 

(c.225mm), suspended timber floors, a timber and tile roof, timber double-glazed windows and a rear 

extension. The house is not listed but is sited within a Conservation Area. 

The property has been retrofitted with the occupants in situ, using a whole-building approach to 

achieve good standards of thermal performance, adopting mostly moisture-open materials and a 

design strategy complementary to the building’s fabric and historic significance. The primary energy 

demand, CO2 emissions and air permeability have been reduced significantly without targeting 

extremely low figures. 
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12.1 Measures & impacts 

This occupied retrofit adopted a comprehensive approach without targeting extremely low 

performance benchmarks, and maximised the use of natural light and ventilation. Primary energy 

demand and CO2 emissions were reduced significantly, and the air permeability reduced from 10 to 5 

m3/hr/m2@50Pa. Sensors in the timber joist ends found no issues in relation to moisture levels. 

 

Element Measure 

Roof  350mm mineral fibre insulation between & above joists; U-value 0.12 

W/m2K 

Walls  50mm internal aerogel1 insulation affixed to metal battens, with prebonded 

plasterboard finish; U-value 0.23 W/m2K 
 Insulation continued along party walls to address thermal bridging 

 Careful detailing to achieve continuity wherever possible  

Ground floor  150mm mineral wool between joists; U-value 0.17 W/m2K 

Windows  New timber sashes to front elevation with slim-profile double glazing; U-
value 1.4 W/m2K 

 New uPVC triple-glazed units to rear; U-value 1.1 W/m2K 

Airtightness  Sealing to ground floors as part of floor insulation strategy 
 New windows & doors 
 Draughtproofing to refurbished windows & doors 

 Draughtproofing to loft hatch 
 Careful detailing & installation around insulation joints, service penetrations 

& other penetrations (e.g. first-floor lights) 

Space & water 

heating 

 Gas condensing boiler + flue gas heat recovery system 

 Solar thermal array (3m2) 

Ventilation  Natural ventilation via windows 
 Passive stack ventilation via existing chimneys at front parts of house Partial 

decentralised MEV (mechanical extract ventilation) fans to wet rooms at 
rear parts of house 

Lighting  LED thoughout 

 Sun pipes to first-floor landing 

Other  Photovoltaic array (2.8kWp, 23m2) 

 New high-performance external doors 
 Waste water heat recovery 

 

12.2 Approach & process 

The house in question is one of a pair of traditional, Victorian properties in East London. With the 

exception of this pair of houses and the neighbouring property, the rest of the street and immediate 

surrounding – which form a Conservation Area – are dominated by much more modern constructions; 

they are thus an ‘island’ of historic significance. Owned by a social housing provider, the property was 

able to benefit from a large-scale funding scheme2 set up in 2009 that aimed to fund the deep retrofit 

                                                      
1 Cabot Nanogel. 
2 Retrofit For The Future. 

http://www.cabotcorp.com/solutions/products-plus/aerogel/blanket
https://retrofit.innovateuk.org/
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of 100 different house types in England and Wales: this offered significant funding (£150,000 per 

property, plus £20,000 for monitoring) to target an 80% reduction in CO2 emissions. 

The property was occupied throughout the project, which influenced the design of the retrofit 

strategy: given the need for wider application of retrofit works, it was not considered practically or 

economically viable to decant residents during the works. Occupant engagement was also felt to be 

an important component of the project, to minimise the levels of disruption and inconvenience. 

The principal elevation mirrors that of its neighbour and both are relatively ornate externally; these 

factors dictated a largely internal insulation approach. As noted in section 12.2 above, a whole-house 

approach was followed, with insulation to all building elements and accompanying airtightness and 

ventilation strategies. It should also be noted that the project sought to maximise the use of natural 

ventilation and natural daylighting. In terms of performance the project sought to achieve a good, 

thorough retrofit but not to target extremely high levels of thermal performance and airtightness, in 

order to minimise the risk of stressing any areas of the building or creating unintended consequences.  

The suspended timber ground floor was insulated from above (by lifting the floorboards) with 150mm 

mineral wool insulation, achieving a good U-value. The roof was insulated at ceiling level, topping up 

pre-existing insulation with mineral fibre insulation to a total depth of 350mm and again achieving a 

good U-value. 

External walls were insulated internally, with insulation continuing along party walls to minimise the 

effect of any thermal bridging at these junctions. A high-performance, moisture-open aerogel 

insulation was used to minimise the loss of floor space, which is often a particular concern in London 

where property is very expensive and floor area correspondingly important. 50mm of insulation was 

applied to metal battens affixed to the walls – while this is a relatively thick (and consequently 

expensive) application of aerogel, it is considerably thinner than would be required to achieve a 

similar U-value using other materials. The aerogel was prebonded to a plasterboard finish. The first-

floor-wall junctions were not insulated, on the basis that, while this would create a thermal bridge 

and have some negative impact on heat retention, it would also allow some heat to reach the joist 

ends and help reduce any risk of moisture-related problems. Monitoring equipment fitted to joist 

ends has shown no concerns in this respect. 

Windows were replaced throughout, adopting different approaches for the front and rear elevations. 

New timber sashes were installed in the front windows, incorporating slim-profile double glazing to 

allow replication of the original dimensions and slim glazing bars; initial plans to use very high-

performance vacuum glazing3 were abandoned on grounds of cost and lead times in case of breakage 

(these units are manufactured in Japan). The existing windows to the rear of the property were a mix 

of metal, timber and uPVC and in varying condition; here it was decided to replace al l windows with 

high-performance triple-glazed units with uPVC frames (deemed acceptable as the rear elevation is 

less visually sensitive). 

Airtightness was targeted for improvement wherever possible, but membranes were avoided in order 

to minimise the risk of any moisture-related problems. The post-retrofit measured air permeability 

was 5 m3/hr/m2@50Pa (the current requirement for new-build properties in the UK – this is relatively 

                                                      
3 Spacia. 

http://www.pilkington.com/en/global/products/product-categories/thermal-insulation/pilkington-spacia
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airtight, but not to the degree of necessarily requiring continuous whole-house mechanical 

ventilation. A range of ventilation strategies was employed, from natural ventilation via windows and 

a passive stack effect via retaining existing chimney flues, to continuous mechanical fans in wet rooms 

at the rear of the house. 

The risk of overheating was felt to be low, for several reasons: the principal elevation faces North; 

most of the South-facing rear rooms are shaded until mid-afternoon; windows are not excessively big; 

and the hall and landing running most of the length of the house on the shaded side should allow 

effective ventilation. The use of highly efficient LED lighting was complemented by the installation of 

sun pipes to bring natural light into the first-floor landing area. 

Conventional gas central heating was supplemented by a solar thermal system to provide free hot 

water; this necessitated the use of a conventional boiler with a twin-coil hot water cylinder (rather 

than a combi boiler, which are increasingly popular and require no cylinder). Electricity supply was 

addressed by installing a medium-size PV array. 

Energy modelling was carried out using a conventional calculation methodology4 to estimate baseline 

and target performance figures, while measurements were taken to identify the actual post-retrofit 

performance. This makes it hard to assess actual impacts, as the measured post-retrofit figures 

cannot be compared with the estimated baseline or target figures. Any predicted/modelled 

performance figures should also be treated with caution, as modelling is largely theoretical and some 

assumptions are necessarily made that can affect accuracy. Inevitably, there is some discrepancy 

between predicted and actual impacts, with actual performance falling short of predictions. This is 

likely to be due to a number of possible variables such as inaccurate modelling, imperfect installation, 

sub-optimal occupant behaviour and so on. In addition, there are discrepancies in the published 

performance data5, making it hard to ascertain the correct values; as such they have been omitted 

from this case study to avoid confusion. 

 

  

                                                      
4 Standard Assessment Procedure (SAP). 
5 Low Energy Buildings Database graphs, figures and images. 

https://www.gov.uk/guidance/standard-assessment-procedure
http://www.lowenergybuildings.org.uk/viewproject.php?id=15#graphs
http://www.lowenergybuildings.org.uk/viewproject.php?id=15#figures
http://www.lowenergybuildings.org.uk/viewproject.php?id=15#images
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12.3 Example detai ls 

 

Fig. 1  The (right-hand) house is one of a pair (© Architects Journal) 

 

 

Fig. 2  The house and its immediate neighbours are the only old properties in a varied streetscape (© PRP Architects) 

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjdmaLsgLfZAhXoCsAKHaClCZ4QjRx6BAgAEAY&url=https://www.architectsjournal.co.uk/story.aspx?storyCode%3D8613420&psig=AOvVaw05ko1Bc1xBn5aTxTAQFF6A&ust=1519302436836726
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Figs. 3 -5     Aerogel installation details; note multi-layered system and metal battens (© PRP Architects
6
) 

 

 

Fig. 6  Aerogel internal wall insulation being installed (© PRP Architects
7
) 

 

                                                      
6 Reproduced from Esempi di Architettura, ISSN 2035-7982. 
7 Reproduced from This Ole House article in Showhouse, March 2013. 

http://www.esempidiarchitettura.it/ebcms2_uploads/oggetti_articolo_164_ITA_JbRZm5wCT355GXpgYBSqeStwwg7ezye9zVYLRmdA.pdf
http://www.bere.co.uk/sites/default/files/Sustainability%20March13.pdf
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Fig. 7  Solar thermal & photovoltaic arrays being installed (© PRP Architects) 

 

12.4 Further information 

 Low Energy Building Database 

 East Thames Homes video 

 Tony Briden, PRP Architects 

 

http://www.lowenergybuildings.org.uk/viewproject.php?id=15
https://www.youtube.com/watch?v=33Yzf3VDgi4
https://www.prp-co.uk/

