
rethinkingrefurbishmentEco Terrace
The property selected to be the EcoTerrace is 
nothing out of the ordinary. It could be a mid 
terraced property found in any town in the UK. 
However, it is its absolute ordinariness which 
is its biggest asset. Simply put, if this property 
can be refurbished to a high degree of energy 
efficiency, then so can the vast majority of 
existing dwellings anywhere.

Approach
  A whole house MVHR (Mechanical Ventilation with Heat Recovery) system so that the 
house is properly ventilated in winter without having to open windows and throw away 
expensive heat

  Smart meter installed to show the occupants where their electricity is being used, and 
thereby encourage them to save

  Energy-efficient light bulbs and appliances

  Thermal bridging analysis

Once all measures that reduce energy use have been considered, it is then appropriate to 
determine suitable methods of energy generation, for Sheffield these were:

–  A solar thermal roof panel to supply hot water

–  A photovoltaic roof panel provides electricity

Robey Street, Sheffield

 The completed Eco House front elevation

The progression into an Eco House

The photovoltaic and solar panels installed  
on the roof

Existing property and its energy performance
From the use of SAP2005, the 
existing property had a SAP 
rating of 39 and an EPC rating 
of Band E (which include the 
emissions from appliances etc). 
In fact this places the property 
at the very bottom of Band E. 

Total CO2 emissions from the dwelling before it was 
refurbished were in the region of 7.2 tonnes per year. 
The following table shows the summary of its improved 
performance.

Airtightness and ventilation strategy
Airtightness and ventilation need to be considered together as a package of 
measures. Opting to reduce air leakage, by adopting an airtightness strategy, 
can improve the thermal comfort of the occupants and reduce their heating 
demand. For the Sheffield EcoTerrace, the system selected and installed is a 
whole house Mechanical Ventilation with Heat Recovery (MVHR) SAP Appendix 
Q listed system.

Thermal bridging analysis
Thermal bridging is an often neglected aspect of refurbishment projects. 
Indeed, little was known about the impact of refurbishment works on the 
thermal bridging in existing properties until a detailed analysis of the Sheffield 
EcoTerrace was undertaken. This analysis critically investigated the impacts and 
what consequences thermal bridging has for overall building performance.  

Partners

The tables below summarise the main key features of the dwelling 
before it was refurbished

Thermal element U-value (W/m2K)

Roof void above room in roof space 2.30

Roof void above first floor rooms/loft eaves 1.07

Solid brickwork external walls 2.10

Stud walls to room in the roof space 1.37

Ground floor 0.62

Exposed first floor over side passage 1.47

Openings U-value (W/m2K)

Solid timber doors 3.00

Existing double glazing 2.70

Velux rooflight 3.40

Other features

Thermal bridging analysis (y-value) 0.028 W/m2K

Ventilation Natural (no extract fans)

Airtightness 21.7 m3/m2.hr@50Pa

Heating Combi boiler 70% efficient

Hot water From boiler

Low energy lighting None

Orientation Front elevation faces South West

Total floor area 74.3 m2 

The tables below summarise the main key features of the dwelling  
after it was refurbished

Thermal element U-value (W/m2K)

Roof 0.20

Solid brickwork external walls (internal insulation) 0.28

Solid brickwork external walls (external insulation) 0.39

Walls to room in the roof space 0.14

Ground floor 0.18

Exposed first floor over side passage 0.23

Openings U-value (W/m2K)

Solid insulated timber doors 1.79

BFRC A rated double glazing 1.36

Velux rooflight (as existing) 3.40

Other features

Thermal bridging (y-value) 0.043 W/m2K

Ventilation MVHR, 78% efficiency, SPF 1.05 W/l/s

Airtightness 6.7 m3/m2.hr@50Pa

Heating Regular boiler 91.2% efficient

Hot water Combined Solar Thermal storage tank

Low energy lighting 100%

Solar Thermal panels 4m2 flat plate

Solar Photovoltaic panels Generating capacity 0.86 kWp 

A WHOLE HOUSE REFURBISHMENT PROJECT  
One of only a handful of EPC Band A dwellings achieved so far

Improvements Key measures

Electricity consumption 60%
Aerogel internal solid wall 

insulation

Airtightness strategy

Solar thermal hot water

Solar PV panels 

Gas consumption 81%

Fuel bills 67%

CO2 emissions 76%

SAP rating 39 » 92

EPC band E » A

Below are some images of the initial airtightness testing 
and infrared thermography

Left image shows the BRE domestic sized fan 
installed in the rear access door of the property.  
It is essential when carrying out a airtightness 
test that the test is conducted in both a 
pressurised and depressurised mode, from which 
the average air leakage rate can be determined. 
It is this average air leakage rate which is  
used in SAP2005 to account for both infiltration 
and exfiltration. 

Images below show air leakage paths due to 
gaps between the skirting and the floor boards, 
between the floor boards, and around services.

In the image below purlins not correctly built into 
party walls provides another route for air leakage 
in roof space and poses a significant fire risk.

Images of air leakage due to waste pipe 
penetration, and associated infrared thermal  
image showing cold spot where air is leaking  
into dwelling. 

Before After


