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11.0 HAWTHORN ROAD, LONDON 

Overview 

This private, domestic project involves the deep retrofit of a terraced, 2-storey house in a dense 

residential area. Dating from c.1900, the property is 109m2 and the construction comprises solid brick 

walls (c.225mm), suspended timber floors, a timber and slate roof, uPVC double-glazed windows and a 

rear extension. Externally there is a large 2-storey bay window and ornate porch typical of English 

houses of this period. The house is not listed but is sited within a Conservation Area. 

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

thermal performance and airtightness, adopting mostly natural materials and a design strategy 

complementary to the building’s fabric and historic significance. The primary energy demand has been 

reduced by over 70%. 
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11.1 Measures & impacts 

Based on estimated pre-retrofit performance and measured post-retrofit performance, the space 

heating demand has been reduced by over 90%, CO2 emissions by c.80% and primary energy demand 

by over 70%. Air permeability has improved from 16.5 to 2.5 m3/hr/m2 @50Pa. The following table 

outlines the measures implemented. 

 

Element Measure 

Roof  Ceiling-level insulation: 350mm sheep wool1 (300mm to rear extension roof) 

between & above joists on vapour-permeable membrane2 
 1st-floor ceiling boards affixed on timber battens to provide service void for 

cabling & avoid airtight membrane penetrations  

 OSB boards fixed below rafters to contain insulation & maintain roof 
ventilation 

 Rear extension: eaves & verge extended to accommodate external wall 
insulation (see below); additional battens below sloping ceiling area to 

provide more space for insulation 

Walls External insulation to rear: 

 250mm EPS3 insulation affixed to masonry & finished with render 
Internal insulation to front: 

 200mm sheep wool4 insulation batts within timber battens; vapour-
permeable membrane; 60mm rigid woodfibre5 insulation boards; 15mm 
lime plaster finish 

 Insulation continued c.1m along party walls to minimise thermal bridging, 
using 100mm rigid woodfibre6 boards + 15mm lime plaster finish 

Ground floor  Suspended timber floors replaced throughout with solid concrete floors: 

 Main house: 150mm EPS7 insulation + OSB top 
 Rear extension: 100mm EPS insulation + OSB top 

Windows  Poor-quality uPVC windows replaced throughout with Passivhaus-approved 

timber triple-glazed units8 
 Inner brickwork below windows replaced with cellular glass blocks to 

provide insulation continuity 

Airtightness  Doors & windows overhauled 
 Internal lime plaster to all external walls prior to insulation 
 Careful airtightness taping to all joints, junctions & joist ends 
 Service penetrations with grommets 

Space & water 

heating 

 Combined gas-solar unit9 + 300l hot water cylinder & 5 radiators 

 Back-up heater in MVHR system 

Ventilation  Continuous MVHR (mechanical ventilation with heat recovery)10 throughout 

Lighting  Low-energy lightbulbs throughout 

                                                      
1 Thermafleece. 
2
 Intello. 

3 Jablite. 
4 Thermafleece. 
5 Gutex. 
6 Ibid. 
7 Jablite. 
8 Drewexim. 
9 Rotex gas condensing boiler/solar thermal combination unit. 
10 Maico Aeronom WS250. 

http://www.thermafleece.com/
https://www.proclima.com/products/internal-sealing/intello
https://www.jablite.co.uk/application/jablite-external-wall-insulation/
http://www.thermafleece.com/
http://gutex.de/en/product-range/products/walls/
https://www.jablite.co.uk/application/jabfloor/
http://www.drewexim.pl/en
http://www.rotex-heating.com/products/boiler/gas-condensing-boiler/gcu-compact.html?L=1
https://www.wolf-online-shop.de/Maico-Wohnraumlueftung-Aeronom-WS-250-m-Steuerung-0095-0050::23973.html
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Other  4.7m2 solar thermal array to rear roof pitch, to serve gas-solar unit (see 
above) 

 Existing timber front door retained, with new triple-glazed inner door 
installed to create entrance lobby 

 Chimneys filled with expanded clay balls11 
 Shower waste water heat exchanger12 
 AAA-rated white goods 

 

11.2 Approach & process 

Owned by a social housing provider, the building in question was originally constructed as two flats, 

but as part of this project it was converted into a single 3-bedroom house. The retrofit project came 

about as a result of a large-scale funding scheme13 in 2009 that aimed to fund the deep retrofit of 100 

different house types in England and Wales. The project targeted an 80% reduction in CO2 emissions 

and a primary energy demand limit of 115 kWh/m2/yr; modelling was carried out using the Passive 

House Planning Package (PHPP)14 which is becoming increasingly popular on deep retrofit projects in 

the UK. 

Adopting a broadly Passivhaus15 methodology, the design followed a fabric-first approach focusing on 

high levels of insulation and airtightness. There was also a particular focus on natural, moisture-open 

materials wherever possible, except in areas where technical considerations dictated otherwise.  

The fact that building works were required in any case to convert the building from two flats into a 

single house facilitated the inclusion of major insulation and airtightness strategies, which would 

otherwise have caused more disruption. 

Roof areas were insulated internally, and extended externally at eaves and gabl es to provide a robust 

installation setting for the external wall insulation that was installed to the rear of the property. The 

main roof areas were insulated at joist level above flat ceilings, with 350mm blown cellulose fibre 

installed on a vapour-permeable membrane; space restrictions limited this to 300mm at the rear 

extension. This strategy achieved U-values of 0.12 W/m2K and 0.2 W/m2K respectively. Ceiling-level 

insulation joined with internal wall insulation to ensure coherence, and potential therma l bridging at 

the junction between the main roof and that of the rear extension (where there is a change in roof 

level) was addressed by internal woodfibre insulation. In the rear bedroom, the clopping ceiling was 

lowered to provide more space for insulation above this area, which also ran into the window head to 

address bridging in this area. 

Walls were insulated internally at the front of the building, for reasons of conservation (the building 

has an attractive façade and lies within a Conservation Area) and architectural complexity (bay 

windows are notoriously hard to treat coherently, and best-practice guidance dictates that internal 

treatment is most viable). Moisture-open systems were applied to work with the moisture-open 

nature of the wall fabric and allow continued moisture movement: a combination of sheep’s wool and 

woodfibre was used, together with a vapour-permeable membrane and lime plaster finish. The 

                                                      
11 LECA. 
12 Recoh-vert. 
13 Retrofit For The Future. 
14 Passive House Planning Package. 
15 Passivhaus basic principles. 

http://www.leca.co.uk/main-navigation/domestic/chimney-flue-fireplace-backfill
http://shower-save.com/files/documents/certificate-sap-recohvert.pdf
https://retrofit.innovateuk.org/
http://passivehouse.com/04_phpp/04_phpp.htm
http://www.passivhaus.org.uk/page.jsp?id=17
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drawings in section 11.3 illustrate the detailing strategies at critical junctions, and demonstrate the 

coherent approach taken to address potential thermal bridges in high-moisture-risk areas. These walls 

achieved a U-value of 0.16 W/m2K. To the rear of the property, where appearance and design are 

commonly more basic, external insulation was applied, using a moisture-closed system: this approach 

is more common externally, and should present no moisture-related problems as long as the walls are 

dry and detailing is good. A considerable depth of insulation (250mm) was applied, achieving a U-

value of 0.13 W/m2K. Party walls were also insulated, but to a lesser degree, using woodfibre boards.  

All windows were replaced with high-performance triple-glazed timber units. Reveals were insulated 

internally; this included replacement of inner brickwork behind the stone cills with cellular glass 

blocks. Windows were mainly installed within existing openings, but the kitchen window openings 

were modified to account for changes in worktop heights due to the solid floor insulation. The rear 

door was replaced with a triple-glazed timber-framed door, and a similar unit was installed behind the 

retained front door to create a ‘draught lobby’; the ceiling and walls of this area was also insulated, 

moving the front door outside the thermal envelope of the building. All new windows and doors 

achieved a U-value of 0.77 W/m2K. 

For reasons of cost-effectiveness the suspended timber floor in the main house was replaced with an 

insulated concrete floor, with 150mm impermeable insulation on top of a concrete floor slab. The 

rear extension already had a solid floor, and 100mm of the same insulation was laid on top of this. 

This strategy achieved U-values of 0.12 W/m2K and 0.20 W/m2K respectively. 

High levels of airtightness were achieved via meticulous attention to detail at design and installation 

stages, new doors and windows, filling of chimney flues, use of vapour-permeable internal 

membranes and careful taping throughout. 

A non-conventional approach was adopted for space and water heating, with a combined twin-coil 

hot water cylinder, condensing gas boiler and solar thermal unit providing water heating and back-up 

space heating via three radiators on the ground floor and two on the first floor. The configuration of 

the boiler fitted directly to the hot water cylinder minimises heat losses. The MVHR ventilation system 

also contributes to space heating by taking heat from the extract air pulled from the wet rooms and 

using it to heat the air supplied to other rooms; it  also has a small heater battery to provide 

additional heat if needed, although this is an inefficient way of providing heat. The efficiency of the 

hot water system is improved by a shower waste water heat exchanger, which takes heat from the 

outgoing waste water and uses it to heat the incoming water. 

The specification and implementation of the retrofit was meticulous, and followed many best-practice 

principles. However, monitoring of fuel consumption post-retrofit revealed that actual consumption 

was considerably higher than predicted consumption; in particular, while space heating demand 

dropped considerably, both hot water and electricity use were much higher than predicted. Overall 

fuel bills in the first year of occupation were c.£850 (33% gas, 67% electricity), considerably higher 

than might be expected for a retrofit of this quality. Monitoring gave various clues as to the reasons 

for this, which include: inaccurate pre- and post-retrofit estimates and modelling; excessively high 

thermostat setting on the hot water cylinder, reducing the chance for solar thermal to contribute; 

MVHR not being maintained as recommended and initially having ductwork outside the thermal 

envelope; high number of appliances; and higher-than-expected temperature settings, hot water use 

and overall energy use by occupants. The technology and controls on the house also appear to be 
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overly complex, leading to poor understanding and controllability which can have a considerable 

impact on efficiency. 

RH and CO2 levels are largely well within healthy limits. Early monitoring indicated one are of high RH 

within an external wall with internal insulation; this was investigated further but the outcomes are not 

known. Comfort levels appear to be good, with the exception of one room reported to overheat 

(possibly due to insufficiently-insulated pipework in the utility room below). 

Occupants reported being able to keep their home warm and comfortable easily, and fuel bills are 

affordable although not as low as was hoped. The building fabric seems to be performing well with no 

risks, apart from a leaking gutter which if not fixed could lead to brickwork damage; it is assumed that 

this has been remedied. 

 

11.3 Example detai ls 

 

Fig. 1  Roof detail – U-value 0.09 W/m
2
K (© Anne Thorne Architects) 
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Fig. 2  Wall detail – U-value 0.15 W/m
2
K (© Anne Thorne Architects) 

 

 

Fig. 3  Floor detail – U-value 0.15 W/m
2
K (© Anne Thorne Architects) 

 



7 

 

 

Fig. 4  Section drawing – note additional battens below sloping ceiling to increase insulation space, & party wall insulation  

(© Anne Thorne Architects) 
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Fig. 5  Section drawing – note internal & external insulation strategies, secondary front door & details to address 

potential thermal bridges (© Anne Thorne Architects) 

 

 

Fig. 6  External wall insulation to rear of property (© SDB Contractors) 

 

11.4 Further information 

 Anne Thorne Architects 

 Low Energy Building Database (including download files)  

http://annethornearchitects.co.uk/?p=324
http://www.lowenergybuildings.org.uk/viewproject.php?id=70

