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Other relevant research themes

– Centre for Resilience

– Flooding, climate change, energy resilience

• Research, guidance, tools, standards, 

innovative tech.

– National Solar Centre

– delivering independent, research led knowledge 

and guidance about solar and related technology

– Supports growth & innovation in the UK solar market

– Retrofit – Each Home Counts

– this is an area in which we have always had an 

interest, but which was brought to the fore through the 

Each Home Counts Review
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Physiological - Excess Cold, Damp

What is the impact of poor housing?
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Occurrence of HHSRS Cat 1 hazards - 2006 EHCS

4.8 million homes (22%) have category 1 hazards
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BRE Innovation Park Ravenscraig



this line this line

No text beyond No text beyond 



this line this line

No text beyond No text beyond 

BRE Retrofit/ Dementia House
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How to tackle the problem of retrofit

- adopt a blanket ‘area-based’ 

approach to investment?

- ‘fabric first’ or technology 

based?

- strategic, based on house 

type?

- or a ‘construction-based’ 

rather than ‘house type’ 

approach?

- ‘top down’, or ‘bottom up’ with 

a community based approach 

addressing behavioural and 

attitudinal change?
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Plot 9 | European ERACO STAR Project kraft
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Plot 9 | European ERACO STAR Project

Our 4 in a block project is a 'retrofit R&D laboratory' 

Project Partners:

BRE, Scottish Government, Edinburgh Napier University, Historic Scotland 

Developer - Cruden Building & Renewals 

Architects - Kraft Architecture

Engineers - Hannah Reed Consulting Engineers 

and an integrated supply chain for the project and follow-on commercialisation 

activity.

Edinburgh Napier University undertook monitoring of the four units over an 

extended period including simulated occupancy impacts.

kraft
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Plot 9 | European ERACO STAR Project

Project aim – to demonstrate ‘market ready upgrade packages' 

The project uses a common Scottish Housing  typology, a generic ‘4 in a block’ 

which is found all over Scotland in different contexts as the test bed.

Four approaches were demonstrated, based on market ready and tested 

technologies. 

An APP was also developed to allow users to adapt the approach to suit their 

budget and to understand the associated risks and opportunities.

The project offers first hand experience of different technologies within the 

practical and commercial reality of available funding model parameters. 

This is crucial for successful dissemination of the project findings into practice.

kraft
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Plot 9 | European ERACO STAR Project

‘Four in a Block’ Baseline Model

Ground Floor Un-insulated Suspended Timber Floor

External Wall
Un-insulated Cavity Wall Construction with existing render coat & 

internal lining

Windows & 

Doors
Replacement UPVC

Separating 

Floor
22mm flooring on solid joists, un-insulated between joists

Separating Wall Un-insulated Cavity Wall Construction with existing parge coats

Roof Cold roof with 100mm insulation

Space Heating Storage / Panel Radiators.

Hot Water 70 Litre Single Immersion Cylinder

Ventilation Individual Intermittent Fans / Sealed Hearth Chimney

Airtightness 15q50 (backstop assumed)

kraft
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Plot 9 | European ERACO STAR Project kraft
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Plot 9 | European ERACO STAR Project kraft
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Flat G1 – Occupied - From SAP 50 to 76

Flat G1 – from SAP 50 to 76 using traditional technologies –

based on minimum disruption in occupied flat  
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Plot 9 | European ERACO STAR Project

G1 Ground Floor Flat LHS

Scenario Occupied / Minimal Disruption

Target SAP 76C

Approach External Fabric Improvements / Basic Heating Upgrade

Measures Gas Combi Boiler with Gas Flue Saver Technology

Cavity Fill / EWI Insulation

Low Energy Individual Mechanical Extract Fans

6.53 q50 Air Tightness

Low Energy Timber Windows & Door

Independent Living / Adaptations

kraft
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Flat F1 – to Bronze Standard (2010) – based on minimum 

disruption in occupied flat  

Flat F1 – Occupied - From SAP 50 to 82
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Plot 9 | European ERACO STAR Project

F1 Upper Cottage Flat LHS

Scenario Occupied / Minimum Disruption

Performance SAP 82 / Bronze (2010 Pass)

Approach External Fabric Improvements / Full Heating Upgrade

Measures SedBUK A GAS System Boiler

4m2 Solar Thermal System & 210 Litre Cylinder

Cavity Fill / External Insulation

Basic Additional Loft Insulation

Positive Input Ventilaton (Loft)

7.53 q50 Air Tightness

Low Energy Timber Windows & Door

kraft
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Flat F2 – Occupied - From SAP 50 to 83

Flat F2 – to Silver Standard (2015) – based on ability to 

de-cant occupants – unoccupied flat
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Flat F2 Technologies applied

20
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Plot 9 | European ERACO STAR Project

F2 Upper Cottage Flat RHS

Scenario Decant / Void

Target SAP 83 / Silver (2015 Pass)

Approach Internal Fabric Improvements / No Gas Scenario

Measures Air Source Heat Pump with Radiators

2kW Solar PV Array and Solar Thermal panels 

Cavity Fill, Moisture Buffering Internal Insulation & Lining, Loft 

Insulation

6.04 q50 Air Tightness

MVHR System

Super Low Energy Windows & Door

Feed in Tariff Income

kraft
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Flat G2 – Un-occupied - From SAP 50 to 85

Flat G2 – from SAP 50 to SAP 85 – Highest Standard    

achieved - based on ability to de-cant occupants –

supported by HES
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Plot 9 | European ERACO STAR Project

G2 Ground Floor Flat RHS

Scenario Decant / Void

Target SAP 85

Approach Internal Fabric Improvements / Heritage / No Gas Scenario

Measures Electric Combi Heat Store / Underfloor Heating 

Cavity Fill / Moisture Buffering Internal Insulation & Lining

Insulating Ground Floor

New Acoustic Ceiling & Separating Wall Treatments

6.11 q50 Air Tightness

Heritage Timber Windows & Door

Intermittent Room Only Heat Recovery

kraft



this line this line

No text beyond No text beyond 



this line this line

No text beyond No text beyond 



this line this line

No text beyond No text beyond 



this line this line

No text beyond No text beyond 



building a better world togethertogether


