
Eco-Refurbishment with Low Energy Extension - Oxford, England 

This project is comprised of an eco-refurbishment to an existing semi-detached house with a proposed new extension. The refurbishment vastly improved t he thermal 
performance of the current building, while the new extension was designed to a very high standard of the rmal perfo rmance that utilised some passive strategies, and 
minimised heat loss and uncontrolled air movement, to greatly reduce primary energy use. The project won the Observer Ethical Award. 

_J 

Bathroom 

Sedroom03 

Ground floor plan First floor plan 

The building sits in a suburban setting amongst a number of simila r types of 
property. It is a 1950s 2-storey semi-detached house constructed with brick 
cavity walls a nd a clay tile roof. The original windows were ti mber frame, with 
only s ingle glazing. There is a small south-facing front garden, while t he large 
rear garden, a lthough north-facing, receives a substantial amount of sunlight. 
The origina l house was acquired in a generally poor state. 

The whole house was refurbished to a much improved standard of 
environmenta l and thermal performance. This was achieved through 
significantly Insulating t he roof, floor and cavity walls; and using a range of 
natural materials and finishes . The new extension was designed using timber 
construction to create a light a nd attractive finish that complements the existing 
house, with a minimal environ mental impact. It creates a welcome addition to 
t he house and garden, transforming it into a larger and more fa mily-friendly 
home. An extended kitchen and dining area, and additional faci lities, offer a 
much improved versatility in the use of space. 

OEx Process - Cost Effectiveness 

DEX SAP 

A 8 c D E F G 

Performance Comparison 

£Ok £2k £4k £6k £8k £ 10k 

Operational Cost Comparison 

£Ok £200k £400k £600k £800k £1m 

Investment Cost Comparison 

Eco-Refurbishment with low Energy Extension - Oxford, England

This project is comprised of an eco-refurbishment to an e~istlngsemi-detached house with a proposed new e~!ension. The refurbishment vaslly Improved the thermal

performance of the current building, while the new e~tension was designed to a very high standard of thermal performance that utilised some passive strategies, and

minimised heat loss and uncontrolled air movement, to greatly reduce primary energy use. The proJect won the Observer Ethical Award.
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The building sits In a suburban setting among$! a number of similar types of

property. It Is a 1950s 2-storey semi-detached house conSUl,ICted with brick
cavity walls and a day tile roof. The original windows were timber frame, with

only single glazing. There is a small souUI·facing front garden, while the large

rear garden, although nonh·facing. fKeives a substantial amount of sunlight.

The origlna' house was acquired In a generally poor state.

The whole house was refurbished to a much improved standard of
environmental and thermal performance. This was achieved through

significantly insulating the roof, nOO( and cavity walls; and using a "'nge of

natural materials and finishes. The new ei<lension was designed using timber

construction to create a l1ght and attractive finish that complements the e~isting

house, with a minimal environmental impact. It creates a welcome addition to

the house ilnd garden, transforming it into a larger and more family-friendly

home. An e~tended kitchen and dining area, and additional facilities, offer a

much Improved versatility in the use of space.
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Solar hot wate r - integrated flat plate collector 

Rainwater harvesting system 

A-rated appliances 

Solar flat plote collector 
A 4m2 solar thermal flat plate collector is installed on the south-facing roof to generate solar hot water for the 
underfloor heating and for general domestic hot water use. The collector is subtly integrated into the roof tiles. 

Use of rainwater 
A rainwater harvesting system is installed (large underground tank) to reduce the water demand by at least 
50%. It is for non-potable use, such as for WC, washing machine and watering the garden. 

Timber construction 
The whole of the extension is constructed out of timber in various forms. The timber fra me structure is clad w ith 
Western Red Cedar weatherboarding and the roof with Western Red Cedar shingles. This provides a natural 
finish from a renewable source, that is robust and carries very little em bodied energy. 

Air tightness 
Reducing the amount of uncontrolled air passing through the structure of the new extension via air tight 
construction helps to minimise heat loss through the building fabric. Sealing the fi replace and replacing existing, 
poor thermally-performing windows helps to reduce uncontrolled air passing through the existing structure. 

Super insulation 
The new extension and the existing building employs high levels of sheepswool and mineral wool insulation, to 
reduce heat loss through walls, roof and floor (U-va lue of new extension 0.16 to 0.2 W/m' K). 

Advanced windows 
Double-pane insu lated glazing w ith tim ber window frames are insta lled in the new extension and replace the 
existing windows. 

Thermal mass 
Some internal thermal mass is incorporated to reduce summer peak temperatures, maintain stable winter 
temperatures, and prevent possible over-heating in spring or autumn before normal so lar shading becomes 
effective. 

Lighting and electrical appliances 
To minimise the tota l energy consumption and reduce t he amount of waste energy produced, low-energy 
lighting (such as LED or compact fl uorescent lamps) and high-efficiency electrical appliances (A++ rating) are 
used. 

Sustoinob/e moteriols 
Use of environmentally fr iendly materials such as timber, natura l stone and sheepswool minimises t he impact 
on the environment and helps to reduce the co, emissions resulting from construction as much as possible. 

R~lnw.ter h~rve.rill& system
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Solar flo/ pla/e collecror

A 4m' solar ttlermal flat plate colleclor is installed on ttle south-lacing roof to generate solar hot water for the

underfloor tleating and for general domestic tlol waler use. The collector Is subtly Integrated Into the roof tiles.

Use of rain wo/er

A rainwater harvesting svstem is installed (large underground lanklto r@(juce the water demand by at least

50%. It is for non·potable use, such as for WC, wastling machine and watering the garden.

Timber cons/rumon

The whole of the eKtension is constructed out of timber in various forms. The timber frame structure is clad with

Western Red Cedar weatherboarding and ltle roof with Western Red Cedar shingles. This provides a natural
flnistl from a renewable source, that is robust and carries very little embodi@(jenergy.

Air tight~ss

Reducing ttle amount of uncontrolled air passing ltlrougtl the structure of the new extension via air tight

construction tlelps to minimise heat loss lhrough the building fabric. Sealing the fireplace and replacing eKisting,

poor thermally·performl"g wi"dows helps to reduce unco"trolled air passl"g ttlrough the existi"g structure.

Super insulation

The new extension and the existi"g building emploVS tligh levels of sheepswool a"d mineral wool ,,,sulation, to

reduce heat loss ttlrough walls, roof and floor {U·value of new exte"slo" 0.16 to 0.2 W/m'r.I.

Ad\l'Onud windows

Double'pane insulated glazing wittl timber window frames are installed i" ttle new extension a"d repliloCe the
eKisting windows.

Thermal mass

Some internal thermal mass is incorporated to reduce summer peak temperatures, maintain stable winter

temperatures, and prevent possible over-tinting in spring or autum" before normal solar shadi"g becomes
effective.

Lighting ond electriwl Qpplicnces

To minimise tile total energy consumption and reduce tile amount of waste energy produced, low·energy

Iigllting (sucll as LED or compact fluorescent lamps) a"d lIigll'efficiency electrical appliances (A.... rating) are

"""'.
Sunolnoble morerials

Use of environmentally friendly materials such as timber, natural S10ne and sheepswool minimises the Impact

on ttle environment and tlelps to reduce the CO, emissions resulting from construction as much as possible.




