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13.0 FROME, SOMERSET 

Overview 

This private, domestic project is currently at design stage (at the time of writing this case study). It will 

involve a largely self-build deep retrofit of a semi-detached, 2-storey house with a roof conversion on 

the edge of a small town. Dating from c.1840, the main house construction comprises solid limestone 

walls (c.4-500mm), suspended timber and solid concrete floors, a timber and tile roof, a mixture of 

uPVC double-glazed and timber single-glazed windows; there is also a small brick-built rear extension. 

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

The occupants are planning a significant whole-building retrofit, implementing much of the work 

themselves over several years and largely with occupants in situ. The emphasis is on robust, 

sympathetic, low-impact measures that achieve significant levels of thermal performance, enhance the 

original character of the house and require minimal post-retrofit interaction or maintenance. 
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13.1 Measures & impacts 

As noted above, this project is currently in design stage, with the first works planned to commence in 

2018 and due to run over several years. While there is a strong desire to minimise energy demand 

and maximise efficiency and comfort, precise post-retrofit targets have not been set and the overall 

focus of the project is qualitative rather than quantitative. Indicative targets have been suggested as 

part of a detailed retrofit assessment; these are shown below together with an overview of the 

measures currently planned. 

 

Element Measure 

Roof  Full roof replacement, with rafter-level insulation and improved daylighting 

through skylights to improve living space in roof: 
 New or reclaimed roof slates; vapour-permeable membrane; semi-rigid 

woodfibre (or similar) insulation between rafters; rigid woodfibre 
insulation boards below rafters; lime plaster. Indicative U-value 0.2 
W/m2K 

Walls  Rebuilding of rear extension side wall 

 Removal of cement render to gable wall, & cement pointing elsewhere 

(including adjoining garden walls) 
 External insulation to gable & rear walls: 

 Insulated lime render; indicative U-value 0.6 W/m2K 
Internal insulation to front elevation: 

 Stripping of impermeable linings; lime plaster levelling coat; rigid woodfibre 
boards; lime plaster. Indicative U-value 0.6 W/m2K 

 Continuation of insulation along gable wall to chimney breast 

Ground floor  Suspended timber & solid concrete floors replaced throughout with 
insulated lime concrete floor; indicative U-value 0.2 W/m2K 

Windows & doors  Replacement of all windows with double- or triple-glazed timber units; 
indicative U-value 1.4-0.8 W/m2K 

 Replacement of external doors; indicative U-value 1.2 W/m2K 

Airtightness  Careful pre-retrofit maintenance; sealing around all service penetrations; 
careful detailing & installation at all junctions; use of vapour-permeable 
plaster & render; new windows, doors, roof & floors; use of vapour-

permeable membranes where appropriate. Indicative air permeability <5 
m3/hr/m2 @ 50 Pa 

Space & water 

heating 

 Gas-fired condensing combi boiler; under-floor heating to ground floor + 

radiators to upper floors; simple, effective controls 
 Log stoves to 2 no. ground-floor living rooms 

Ventilation  Natural, supplemented by demand-controlled ventilators in wet rooms 

Lighting  Low-energy lighting throughout; maximised use of natural daylighting 

Other  Maximum-efficiency appliances & water fittings 

 

13.2 Approach & process 

This traditional semi-detached house is occupied by a family comprising two adults and three young 

children. They are keen to retrofit the property to make it a sustainable, low-impact, comfortable and 

efficient long-term home. Their knowledge levels and motivation are high, and they have many of the 
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skills needed to carry out much of the planned works themselves. To consolidate their understanding, 

an independent energy consultancy specialising in traditional and historic building retrofit was 

commissioned to undertake a detailed building assessment and retrofit strategy. This process 

informed the scope and sequencing of the works, and ensured an appropriate, holistic approach. 

Unlike many conventional deep retrofit projects, this project will adopt a phased approach, working 

around continued occupancy and everyday living needs and work; it is anticipated that the works will 

take place over several years. As well as efficiency and comfort, it is important to the owners that the 

building is treated appropriately both in terms of heritage, health and environment. These 

requirements place particular emphasis on measures and materials that are appropriate for the 

building both physically and aesthetically, have a low environmental impact and will not adversely 

affect the internal environment. This has led to a preference for natural materials over petrochemical-

based materials wherever possible. Simplicity and robustness in application and operation are also 

important, in order to minimise complexity of installation, use and maintenance.  

The house is currently in reasonable condition overall, although there are various maintenance issues 

requiring attention either before or as part of the retrofit process, and other factors that add to the 

complexity of certain measures. 

The roof is in reasonable condition, but has an impermeable membrane below the roof tiles and 

ventilation appears inadequate, with the result that considerable moisture build-up and mould 

growth are visible on the exposed timbers in the eaves areas. The roof area has been converted in the 

past, but requires significant attention to create comfortable living space; there is also evidence of 

moisture ingress at one point around the roof-wall junction, and some of the eaves boards appear to 

be suffering from some rot. Skylights are timber-framed and single-glazed and beyond reasonable 

repair. The cumulative effects of these issues, plus the proposals for external wall insulation, led to a 

decision to carry out a full roof renewal, which will also provide an opportunity to install sympathetic 

roof slates, and to extend rooflines to accommodate and protect the external wall insulation. Roof 

renewal to the rear of the property will also allow full access for upgrading of insulation in these 

areas, and the addition of skylights to assist with daylighting and ventilation. 

Most windows are double glazed, but are of variable condition and have uPVC frames which are not in 

keeping with the property’s character. All of the timber windows are single glazed and in poor 

condition. All windows will be replaced with double- or triple-glazed timber units, with replacement 

sequenced to fit in with all related measures (e.g. wall insulation). 

The main living rooms have suspended timber floors, while the hallway and kitchen have solid 

concrete floors finished with a mix of flagstones and tiles. The decision to replace all1 floors with solid 

insulated limecrete floors was taken for a number of reasons. Uneven/raised sub-floor and external 

ground levels would render retention and insulation of the timber floors complex, requiring digging-

out of sub-floor voids, lowering of external ground levels creation of adequate sub-floor ventilation, 

all which would be difficult. The occupants have already replaced the solid floor in the rear extension 

with a lime concrete floor and have noted a considerable improvement in surface temperature and 

                                                      
1 The floor area in the existing kitchen will remain unimproved, partly on grounds of cost and disruption and partly with forethought to i ts 

future use as a pantry / utility room where lower temperatures will be acceptable. 
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comfort as a result. The new floors will comprise a deep layer of aggregate, a lime concrete slab and 

perimeter insulation. 

The walls of the property have a modest amount of external decoration/complexity, which i s mainly 

restricted to the front elevation. They gable wall has non-original cement render – which is showing 

signs of cracking and has some exposed timber elements – and there is some poor-quality brickwork 

below a large rear window and to one wall of the rear extension. The gable wall faces onto a road 

which is on a slope and appears to have been resurfaced at least once, resulting in raised external 

ground levels particularly towards the rear of the house. The raised surface levels have partly 

obscured a wall vent, and there is no drainage around the perimeter of the property. The stone 

garden walls adjoining the gable wall have been partly pointed in cement and show signs of cracking, 

providing possible routes for moisture ingress into the main property walls. There have been some 

moisture-related issues internally, thought to have been caused by impermeable vinyl floor coverings 

and inadequate sub-floor ventilation; these appear to be drying. The brick wall areas (to the rear 

extension and below the large rear window) will be rebuilt, and side and rear walls will be insulated 

externally using an insulated (hemp, cork or similar) lime render. A final decision has not yet been 

taken on whether to insulate the front elevation; if this does take place, it is li kely to comprise either 

an insulated plaster system (similar to the external insulated render) or a rigid woodfibre board 

system with a lime plaster finish. Regardless, various enabling works will take place to improve 

moisture management and make the walls ‘retrofit ready’: cement pointing and cracking of the 

garden walls adjoining the main house walls will be addressed; external ground levels will be lowered 

where necessary and perimeter drainage will be installed; and rainwater goods will be repaired / 

renewed as needed (these will be sized to account for likely future climate scenarios, i.e. increased 

incidence of sudden, heavy rainfall episodes). 

While a specific airtightness value is not being sought, the works will inevitably improve airtightness 

levels. While this will help minimise uncontrolled ventilation and heat loss, controlled ventilation 

levels must be sufficient to maintain a healthy indoor environment, removing excess moisture and 

pollutants (there is currently no ventilation provision in the form of extractor fans or window trickle 

vents). Current proposals are to install demand controlled ventilators or individual room vents with 

heat recovery: there is a strong preference for a straightforward, largely passive ventilation system 

that avoids complex controls, minimises the risk of user/operation error and does not rely on 

constantly low levels of airtightness. (This preference is partly in recognition of current occupant 

lifestyles and preferences, but also in anticipation of any future renting scenario, assuming that future 

tenants would be unlikely to engage with any ventilation system.) 

The existing gas boiler will be replaced with a high-efficiency model, with heat distributed via under-

floor heating coils in the new limecrete ground floor and radiators to upper floors. The boiler will also 

provide hot water. Space heating will be supplemented by two log stoves, one of which will replace an 

open fire (also helping reduce uncontrolled ventilation and heat loss from the currently open 

chimney); it is anticipated that these will provide much of the heating load in the winter months, 

particularly as significant amounts of free wood fuel are obtainable through the occupants’ 

woodworking business. Internal works will provide the opportunity to improve the efficiency and 

location of pipework runs and plumbing, and upgrade the internal wiring which is currently surface-

mounted. 
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The house currently has high levels of daytime occupation, with three small children and an adult 

looking after them, so continuous comfort is therefore particularly important. Occupancy patterns 

have also been considered with respect to a possible photovoltaic array to provide daytime electricity, 

but the orientation and roof configurations limit the viability of such a system, and other forms of 

renewable energy (with the exception of wood fuel, noted above) have been deemed inappropriate. 

Instead, the overriding focus is on minimising space heating demand via a fabric-first approach to 

minimise heat loss, and on minimising power demand via high-efficiency appliances and maximisation 

of passive benefits (e.g. daylighting and natural ventilation). Phase 1 is due to start in summer 2018. 

 

13.3 Example detai ls 

 

Fig. 1  Old photograph of the property (left-hand house) (Source: Tom Graham) 

 

  

Fig. 2  Ground floor plan (© Tom Graham) 
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Figs. 3 -4     Current front & side elevations (© Tom Graham / NDM Heath Ltd.) 

 

 

Fig. 5  Side & rear of the building; note impermeable ground surface & vegetation build-up (© NDM Heath Ltd.) 
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Figs. 6 -16     Condition details (from top left): cement render to gable wall; partially obscured vent; exposed timbers; poor-

quality single-glazed window; exposed timbers; rotting eaves boards; exposed timbers & rotting timber window; historic rot 

to skirting boards; poor-quality timber skylight; moisture ingress from roof-wall junction; low-quality rear extension (© NDM 

Heath Ltd.) 

 

13.4 Further information 

 NDM Heath Ltd 

 

 

http://www.ndmheath.co.uk/projects/

