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9.0 GREY’S COURT, OXFORDSHIRE  

Overview 

This project involves the renewal and insulation of the roof of a historic Tudor mansion in central 

England. Originally dating from the 11th century, the Grade I listed property has been redeveloped over 

time. The current building is of solid brick construction, with a timber and tile roof, single-glazed 

timber and metal windows and both suspended timber and solid floors. The building is owned by the 

National Trust, and the Grade I listing affords the building high levels of protection. 

In 2006 the roof of the building was stripped, repaired, insulated and re-finished using natural, vapour-

permeable insulating materials sympathetic to the building fabric. The works were carried out as part 

of an extensive programme of conservation repairs that included asbestos removal, timber floor 

repairs, fire protection improvements and internal decorations. Great care was required at all stages 

of the roofing project to protect the fabric and retain the original detailing. 

 

 

 

  



2 

 

9.1 Measures & impacts 

Extensive roofing works were carried out, including major improvements to thermal performance via 

largely natural, vapour-permeable insulation materials and the incorporation of a staff apartment in 

the previously under-used roof space. This has resulted in a warmer, more efficient building with no 

detrimental impact to the historic building or its setting. 

 

Element Measure 

Roof  Strip, repairs, insulation & re-tiling 

 Sheep wool, PUR & woodfibre insulation 

Windows  Some repair / rebuilding of roof windows 

Airtightness   

Other   

 

9.2 Approach & process 

Incorporation of significant levels of appropriate roof insulation was made possible in this project by a 

careful, methodical and informed approach that enabled the character and appearance of the 

building to be retained; the use of compatible insulation systems; the use of bespoke detailing; and 

the incorporation of other works (e.g. measures to reduce the risk of water penetration) alongside 

the insulation. 

In line with conservation principles, the first step was to understand the building. The owner, the 

National Trust, carries out 5-yearly inspections, and during one of these inspections the roof was 

noted to be in poor and deteriorating condition, including poor roof coverings and long-standing 

water penetration and associated timber decay problems. These were becoming worse as rainfall 

patterns increased in frequency and intensity over time and the original gutter outlets could not 

manage these events. The need to open up the roof to address these maintenance issues provided 

the opportunity to incorporate thermal improvement measures as part of the process – airtightness 

tests revealed that c.30% of heat loss from the building was occurring through the roof. The roof is 

complex in design, but listed building consent was granted as it was possible to carry out the works 

without negative visual or other impacts. 

The best approach was felt to be a ‘warm roof’ design, insulating at rafter level and allowing roof 

spaces to be occupied. 50mm rigid woodfibre boards were installed above the rafters and parapet 

gutters, and hemp fibre ‘batts’ installed between the timbers above the sloping and horizontal 

ceilings. The application of a vapour-permeable roof membrane helped address airtightness, which 

would otherwise have been difficult to address via the insulation system given the highly irr egular 

contours of the roofs. A moisture-open system was essential in most areas (there were some areas 

where this was not deemed important and pre-existing foil-backed impermeable insulation was re-

used), and the wood and hemp fibre insulation have the added benefit of reducing overheating risk in 

the roof spaces due to their relative density. 

The vertical stud walls to the eaves of the attic rooms were a particular challenge, due to restricted 

working areas and timbers of varying sizes and spacing. Working with the contractor, hemp fibre batts 
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were installed between the timbers and held tightly in place by using well-fitting vapour-permeable 

roof felt. 

The level of insulation installed between the ceiling timbers varied considerably, as the original 

construction meant that between 50-200mm insulation could be applied depending on each roof 

area. Maintenance access hatches were introduced in the roof space below the parapet gutters, and 

these were designed to be as airtight as possible. Above the roofs, tongue-and-groove woodfibre 

boards were installed, and while the tongue-and-groove system helped achieve close-fitting boards 

the erratic contours of the roof pitches – which is was desirable to retain – meant that considerable 

work was involved in fitting, adjusting and re-installing the insulation boards to achieve a good fit. 

Joints were made as airtight as possible, and fixings were made with care to achieve secure bonding 

to the timbers without ripping through the insulation. 

The insulation materials were separated from any potentially damp building elements (e.g. chimneys. 

gable walls), and airtightness detailing was carried out around these junctions while the roof was 

exposed and being insulated. Periodic use of the airtightness testing door fan proved helpful in 

addressing airtightness, as it allowed the contractors to identify and address remaining gaps as the 

works progressed. 

Some modern building conventions provide hard to apply on this ancient building. Providing 

ventilation below the lead-lined parapet gutter would have created a water trap had the conventional 

batten system been used, for example, so this was adjusted and the roof membrane required careful 

detailing to maintain the ventilation routes. Using woodfibre insulation boards above the roof raised 

the roofline, but the detached nature of the building and the many hidden roof areas (in roof valleys, 

behind parapet walls) meant that this was acceptable; changes to dormer window roof and wall 

depths were acceptable as they are not particularly visible, although careful detailing was still needed 

to address these issues. Rainwater hoppers and outlets were also increased in capacity to 

accommodate the increasing frequency of heavy rainfall arising as a result of climatic changes – a 

small but essential measure to safeguard the building fabric in the long term and avoid maintenance 

problems. 

As with many energy-related refurbishment projects, such works quickly become not only viable but 

highly logical and cost-effective when adopted alongside other maintenance measures. With a careful 

approach, informed by experienced practitioners, significant improvements can be made even to 

highly protected historic buildings. 
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9.3 Example detai ls 

 

Fig. 1  The principal façade of Grey’s Court (© National Trust) 

 

       

Figs. 2 -3     Airtightness testing (© Oxley Conservation) 
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Fig. 4  The main roof stripped from above (© Oxley Conservation) 

 

    

Figs. 5 -6     Roof condition requiring attention (© Oxley Conservation) 
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Figs. 7 -8     The existing insulation (© Oxley Conservation) 

 

 

Fig. 9  Sheep’s wool insulation awaiting installation (© Oxley Conservation) 
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Figs. 10 -11     The different insulation strategies for flat and vertical roof surfaces (© Oxley Conservation) 

 

        

       

Figs. 12-15     Rigid woodfibre boards being installed above the rafters, with tongue-and-groove edging to ensure continuity; 

above-rafter insulation following the contours of the old roof (© Oxley Conservation) 
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Fig. 16  The main roof with insulation and membrane, awaiting tiling (© Oxley Conservation) 

 

         

         

Figs. 17-22     Re-build & insulation of a poor-condition timber roof window (© Oxley Conservation) 
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Fig. 23  Grey’s Court post-refurbishment (© Oxley Conservation) 

 

9.4 Further information 

 Richard Oxley, Oxley Conservation (also here) 

 National Trust 

 

http://www.oxleyconservation.co.uk/completed-projects.html
http://www.oxleyconservation.co.uk/assets/greenbuildingmagazine-roofrenovationarticle.pdf
https://www.nationaltrust.org.uk/greys-court

