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4.0 BLOOMSBURY TOWNHOUSE, LONDON 

Overview 

This private, domestic project involves the deep retrofit of a terraced, 5-storey townhouse in an 

affluent residential area. Dating from c.1820, the 370m2 property is Grade II listed and situated in a 

conservation area. The original construction comprises solid brick walls (becoming thinner with 

height), suspended timber floors, a timber and slate roof and single-glazed timber windows, with a 

20th-century extension to the rear. 

Formerly used as offices, the property has been returned to a family home. It has been retrofitted 

using a whole-building approach to achieve extremely high standards of thermal performance and 

airtightness, adopting materials and detailing complementary to the building’s fabric and historic 

significance. Overall energy use has been reduced by c.80%, with a reduction in space heating demand 

of over 90%. The project was shortlisted in the 2016 AJ1 Retrofit Awards. 

 

                                                      
1 Architects’ Journal. 

https://www.architectsjournal.co.uk/
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4.1 Measures & impacts 

By following a meticulous, whole-house approach the overall energy demand has been reduced by 

c.80%. Space heating demand has been reduced by over 90%, dropping from 160 to 20kWh/m2/yr. 

Airtightness has improved from 8.0 to 1.0ac/h. The following table outlines the measures 

implemented. 

 

Element Measure 

Roof  Considerable space in roof void allowed for c.500mm cellulose, reducing to 

c.200mm below lowest point of roof valley 

Walls External: 

 Poor condition cement pointing removed & replaced with lime, overseen by 
pointing specialist 

 Lime render restored 
 Rear extension insulated externally with woodfibre + lime render 

Internal: 
 Walls stripped back to masonry to remove extensive gypsum & 

impermeable paint 

 Basement walls lined with cavity drain system 
 Insulation, using multiple systems according to heritage status & localised 

building physics requirments: 
 Moisture-open systems: 

 Cellulose 

 Woodfibre 
 Glass mineral wool 

 Aerogel 
 Open-cell sprayed insulation2 

 Moisture-closed systems: 
 XPS 

 Phenolic foam 

 Closed-cell sprayed insulation 
 Finished mainly with lime plaster in reas of higher moisture risk & gypsum 

where less risk, & breathable paint  

Basement floors  Lined with cavity drain system as per basement walls 
 Insulated with XPS boards3 (125mm) above drainage membrane 

Windows  Original windows retained, overhauled & draught-proofed 

 Secondary glazing (double-glazed vacuum system) added 
 Internal shutters reinstated 

Airtightness  Doors & windows overhauled 
 Internal lime plaster to all external walls prior to insulation 

 Careful airtightness taping to all joints, junctions & joist ends 
 Use of sprayed insulants  

 Service penetrations with grommets 

Space & water 
heating 

 Space heating: Air source heat pump + underfloor heating 
 Water heating: Air source heat pump + solar thermal array 

Ventilation  2 x whole-house MVHR (mechanical ventilation with heat recovery) 

                                                      
2 Icynene. 
3 Dow Floormate. 

http://www.uksprayfoam.co.uk/
http://www.dow.com/en-us/products/FLOORMATEXPSInsulation
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systems4 

Lighting  LED 

 

4.2 Approach & process 

This project targeted a very high energy performance while protecting the historic character of a 

listed building. Adopting a broadly Passivhaus5 methodology that targeted EnerPHit6 performance 

levels, the design followed a fabric-first approach focusing on high levels of insulation and 

airtightness. Specification and detailing were informed by extensive research beforehand, to identify 

appropriate measures compatible with the building’s fabric and historic significance, and monitors 

(temperature, RH & CO2) have been introduced to check performance. The result is a high-

performance dwelling that manages to blend traditional and contemporary design both externally 

and internally, and has an internal environment beneficial to the health of both the building and its 

occupants. 

The planning process began in 2013, with the goal of creating a sustainable, low-energy home for a 

couple with three children. Due to its listed status, an assessment of the heritage significance of the 

building was a critical first step, together with a feasibility study to determine the most suitable 

energy efficiency strategy. This was complicated by the change of use from offices to a dwelling, 

requiring changes to internal spaces to provide comfortable living areas.  

The retrofit strategy was informed by an understanding of real-life thermal performance values 

(widely available in research literature), avoiding the need to have to rely on historic assumptions that 

are often incorrect. The energy strategy was informed through use of the Passivhaus Planning 

Package (PHPP) modelling tool, which is known to be one of the most robust methods of assessing 

energy performance and achieving results that tally with predictions. 

In keeping with whole-house retrofit principles, all areas of the building were insulated. Due to the 

historic nature and appearance of the building, walls were insulated internally with the exception of 

the rear extension. The large amount of gypsum meant that it was easier to gain permission from the 

Conservation Officer to strip back the walls to the masonry; this also allowed the design team to find 

and remove various areas of timbers bonded into the walls that were affected by rot and/or insect 

infestation (which would otherwise have been left in the wall). 

As noted above, numerous insulation systems were used: this was made necessary by the heritage 

status of the building and the specific building physics of the property, which led to a different 

insulation strategy for each floor. Most of the insulation materials used are moisture-open (see 

above), in order to maintain a moisture equilibrium in the traditional structure and avoid the risk of 

moisture-related problems. Woodfibre and aerogel in particular were widely used, with woodfibre 

applied where space permitted and aerogel applied in areas where space was restricted (e.g. below 

cornices, at window reveals). (Woodfibre meets all the moisture-open criteria: it is vapour permeable, 

allowing water vapour to pass through it; it is capillary active, so when bonded directly to the wall 

surface it assists with wicking moisture away from the masonry; and it is hygroscopic, enabling it to 

                                                      
4 Paul Novus. 
5 Passivhaus basic principles. 
6 EnerPHit certification criteria for refurbished buildings. 

https://www.paulheatrecovery.co.uk/products/paul-novus-300-450/
http://www.passivhaus.org.uk/page.jsp?id=17
http://www.passivhaus.org.uk/page.jsp?id=20
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absorb excess moisture in the air and thus act as a ‘buffer’ during periods of high relative humidity. 

Aerogel is high-performance but slim in profile, enabling insulation to areas where space is restricted 

such as beneath cornices or in window reveals.) Aerogel was widely used on party walls, which were 

targeted in part due to the nature of the neighbourhood as many of the homes are not always 

occupied and therefore have periods of time when they are not heated. Moisture-open sprayed 

insulation was used to fill the cavities between masonry and lath & plaster finishes around windows, 

which had the benefit of being quick to apply and filling any gaps effectively. Some areas required 

impermeable systems (e.g. closed-cell sprayed insulation, which was used throughout the basement 

storey). 

As with many historic building retrofits, the windows proved a contentious issue and a great deal of 

time was required to reach a solution that satisfied all parties. While not original, the main windows 

were Victorian and had to be retained, and it took a year and a half of negotiations and four 

applications to the local authority before a mutually-acceptable solution was found. All the Victorian 

windows were retained and upgraded through the use of innovative secondary glazing: the window 

surrounds were carefully dismantled; sashes were removed, overhauled, draught proofed and 

replaced; carefully-aligned secondary glazing was installed against the original windows; then the 

surrounds were replaced, helping to conceal the secondary glazing frame and providing functioning 

shutters as an additional insulation and shading device. The secondary glazing was constructed using  

vacuum double glazing, a very slim but high-performance technology that allows excellent thermal 

performance with minimal physical impact. It should also be noted that the window upgrades have 

considerably reduced traffic noise in the rooms facing onto the road. All new rooflights and windows 

(e.g. those in the extension) are triple glazed. 

The property is heated by an air source heat pump and distributed via underfloor heating, freeing up 

room/wall space previously occupied by radiators. A second air source heat pump provides hot water 

for the property, and is supplemented by an evacuated tube solar thermal array hidden in the roof 

valley. Both ASHPs are sited in the hidden roof valley. 

The presence of a rear extension provided an appropriate location for the main services, avoiding any 

damage to the historic building fabric. Nonetheless, service runs proved complicated, and (unusually) 

two MVHR units were required to provide ventilation to the whole property without ductwork 

penetrating original fabric: one system is sited in the top floor with most of the ductwork in a roof-

level ceiling void, while the second system is sited on the first floor in a purpose-built service riser to 

the rear of the property. Services such as the ASHPs and MVHR systems inevitably required some 

adjustments to ensure they were properly balanced. 

MVHR was required as the property had been made very airtight by the insulation and airtightness 

measures. Achieving an air leakage rate towards 1.0ac/h means that continuous mechanical 

ventilation is needed both to remove stale air and to provide fresh replacement air, while the heat 

recovery element maximises the efficiency of the system and filtering ensures a healthy fresh air 

supply. 

As noted above, the designers targeted EnerPHit performance values (specific heat demand ≤ 

25kWh/m2/yr; thermal energy load ≤ 15W/m2; primary energy demand ≤ 120kWh/m2/yr + heat load 

factor; and airtightness ≤ 1.0 n50 ACH@50 Pa). This was sought by a meticulous approach, attention to 

detail at all stages and adherence to best-practice principles, all of which built on years of experience 
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in low-energy retrofits. The most challenging target to meet was airtightness, which was measured at 

1.1 after the main works were completed. In fact it was measured at below 1.0 ac/h at one point, but 

subsequently drifted slightly higher: the reasons for this are thought to be a) an over -reliance on the 

cavity drain membrane to act as an airtightness layer (in fact the fitting process leaves gaps) and b) a 

small gap at the basement floor-wall junction where the floor settled fractionally and pulled away 

from the wall insulation. 

Monitoring has shown the RH to be between 40-55%, CO2 levels very low at c.600ppm (and never 

rising above 1,000ppm) and internal temperatures generally steady. There has been some 

overheating in top rooms, thought to be due partly to the urban heat island effect and partly to the 

occupants leaving window open during the daytime and allowing hot air to enter; lower floors are 

more comfortable, being away from direct sun and having more thermal mass. 

The invasive nature of the works required the building to be unoccupied during the retrofit project. 

The (private) clients moved into the house in late 2015, and no problems have been reported.  

Such a detailed and lengthy retrofit project inevitably carries a high cost. At £1.5m, this was an 

expensive project, but energy-related works were only a part of this refurbishment project and a cost 

analysis shows that, proportionally, many of these elements were a relatively small part of the total 

(e.g. 6% for insulation, 5% for existing window treatments, 3% for triple glazing, 2% for MVHR, 2% for 

airtightness, etc.). This highlights the fact that the window of opportunity for whole-house retrofit is 

usually as part of an overall property renovation (often triggered by a change in ownership), when 

works and disruption are already taking place and many of the energy-related measures can be 

incorporated relatively cost-efficiently. Moreover, many of the works perceived as energy-related are 

in fact closely tied to basic building maintenance: the benefits of a holistic retrofit are about more 

than just energy, they are good for the building and its environment. While this level of retrofit is not 

replicable on a widespread scale. However, it is one of the best UK examples of high-quality retrofit in 

a historic building, and provides invaluable lessons in driving higher-quality retrofit. The challenge for 

widespread whole-building retrofit is to follow the principles and apply them to other traditional 

buildings at an affordable scale. 
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4.3 Example detai ls 

 

Fig. 1  Detailed preparatory analysis of building (© Prewett Bizley Architects) 
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Figs. 2 -3    Front & rear elevations post-retrofit (© Alan Parker) 

 

 Fig. 4  The property was stripped back as part of the preparatory / enabling works (© Alan Parker) 
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Figs. 5 -8    The window upgrade process: removal of surrounds & windows; overhaul, draught proofing & replacement; 

installation of secondary glazing, replacement of surrounds & working shutters (© Prewett Bizley Architects) 
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Fig. 9  Internal wall insulation detail showing coherence of coverage (©Prewett Bizley Architects) 

 

 

4.4 Further information 

 Bob Prewett, Prewett Bizley Architects 

 Architects Journal 

 

 

http://www.prewettbizley.com/bloomsbury-house/
https://www.architectsjournal.co.uk/buildings/how-prewett-bizley-architects-balanced-heritage-and-building-performance/10011732.article

