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Retrofit Forensics
• Pre- and post-retrofit testing

• Pressure testing, thermography

• Post construction reviews
• Detailed site inspections

• Post occupancy evaluation
• Occupant interviews

• Monitoring and analysis
• Fuel use, internal temperature and RH, internal air quality

• Defect investigation
• Mostly condensation and ventilation problems

• ‘360 degree analysis’
• Putting it all altogether and trying to make sense of it!
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De-Risking Retrofit

• Why do retrofit projects rarely deliver the predicted 
cuts in fuel costs and emissions?
• What contributes to the ‘performance gap’?

• What are the risks of building-in defects?
• How can we mitigate that those risks?

• What are the key points to watch out for?
• At each stage of the retrofit process

• Focus on low carbon retrofit
• Deep cuts in fuel costs and emissions

• Retrofit plans integrated with asset management strategy

• Not funding-led single-measure projects
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De-Risking Retrofit

In theory, theory and practice are the same,

but in practice they are not

Albert Einstein
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Where does retrofit go wrong?

• At the corners, junctions and edges

• Where building elements meet and around openings

• At the interfaces between fabric and services

• Matching systems to heat loss and air permeability

• At the interfaces between systems and people

• Commissioning, handover, user understanding, control
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• Retrofit defects are like building leaks
• The consequences appear in unexpected places

• Impacts on fabric, services, occupants, performance
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Poor focus of QA systems

• Green Deal/ECO QA system based on PAS 2030

• Aggregation of industry-based training schemes

− Preserves fragmentation of retrofit industry

• Focus on improving individual elements

− But not on the junctions between them

• Focus on installing systems correctly

− But not on the interfaces with fabric and people
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De-Risking Retrofit

• Retrofit is a risky business
• Technical, commercial and behavioural risks

• Poor risk management delivers unexpected outcomes
− Poor energy performance (less than anticipated savings)

− Condensation, mould growth, fabric deterioration

− Summer overheating

− Diminished customer satisfaction

− Erosion of profit and reputation

• Where are the risks?
• Understand the retrofit process

• How do we mitigate them?
• Modify and strengthen the process
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Retrofit Process

Assessment Design? Installation Operation
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Retrofit Risks

Assessment Risks

• Wrong assessor
• Vulnerable building

• Specialist measures

• Inaccurate assessment
• Dimensions | construction | services

• Wrong measures
• Inappropriate | too expensive

• Optimistic fuel cost savings
• Not realisable by occupants

Mitigation

• Triage assessment
• Deploy vulnerable buildings assessors

• Deploy specialist measures assessors

• Training and certification
• Certification scheme QA checks

• Assessment software
• Cross checks measures and costs

• Occupancy assessment
• Lifestyle issues | affordability | in-use factors
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Assessment Design Installation Operation

Watch points

• Don’t under-resource assessment
• Avoid the race to the bottom

• Triage buildings before assigning assessors
• Recognise vulnerable buildings
• Deploy suitably skilled specialist assessors
• Match assessors to buildings and anticipated measures

• Identify appropriate measures
• To suit occupants, building, site and fuel

• Integrate costing via intelligent software
• Recognise dependence on accurate survey

• Spend time understanding occupants’ constraints
• Beware of over-optimistic performance predictions

Retrofit Risks

Design Risks
• Poor retrofit strategy
• Not fabric first, inappropriate services
• No or poor ventilation strategy
• Poor moisture control
• Over-reliance on technology
• Over-complicated systems/controls

• Poor integration of measures
• Discontinuous insulation
• Discontinuous air barrier
• Poor matching of services with fabric

• Overheating
• Inadequate shading and ventilation

• Poor communication
• Occupants not engaged
• Design intent and dependencies not clear

Mitigation
• Fabric first approach
• Fabric | services | renewables
• Consider winter and summer
• Include climate change adaptation
• Moisture control strategy

• Services
• Ventilation strategy

− Matched to fabric air permeability

− Don’t default to MVHR!

− Consider supply, extract, heat recovery

• Efficient and responsive heating
• Simple user-friendly controls
• Will the proposed systems fit?

• Communicate clearly
• To occupants and installers (toolbox talks)
• Specifications and construction details
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Assessment Design Installation Operation

Watch points

• Fabric first
• Then services, then renewables

• Establish a ventilation strategy
• Ensure IAQ and control moisture

• Control the details at junctions, corners and edges
• Maintain the integrity of the insulated envelope
• Maintain the continuity of the air-barrier

• Match services to heat loss and air permeability
• MVHR requires Q50 < 3 m3/m2hr

• Consider winter and summer operation
• Incorporate measures to reduce overheating

• Keep it simple!
• Especially user-dependent controls

Retrofit Risks

Risks

• Poor integration
• Multiple installers at different times

• No coordination or overall responsibility

• Inappropriate substitution
• Materials and products

• Poor installer design
• Location of services and controls

• Ventilation ductwork

• Poor commissioning
• Systems not set up and tested

Mitigation

• Multi-skilled teams
• Trades integrated into teams

• Team briefing by designer/specifier

• Change management control
• Mandatory reference to specifier

• Detailed design of services
• Installer design forbidden

• Commissioning
• All services together, not separately

• Formal handover to occupant
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Assessment Design Installation Operation

Watch points

• Use multi-skilled installation teams
• Or ensure that installers co-operate

• Brief installers properly
• Toolbox talks – especially about air tightness

• Implement change management control
• Eliminate inappropriate substitutions

• Do not allow installer design
• Unless pre-documented and approved by designer

• Commission all systems together
• At the same time

• Undertake pre-completion testing
• Pressure testing and thermography
• Target testing using risk assessment
• Rapid feedback to remedial work and design
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Retrofit Risks

Operational Risks

• Condensation and mould
• Surface and interstitial

• Danger to occupants’ health

• Danger of long-term deterioration

• Controls not used correctly
• Occupants do not understand

• Controls too many / too complicated

• Systems disabled or overriden
• Occupants dislike noise, draughts

• Poor energy performance
• Predicted savings not realised

• Summer overheating

Mitigation

• Handover procedure
• Verbal and graphic

• Explain systems and controls

• Consequences of disabling systems

• Sample post-retrofit testing
• Air tightness (pressure test)

• Thermal bridging (thermography)

• Promote appropriate behaviour
• Energy efficiency advice

• How to mitigate overheating

• Lifestyle changes to suit retrofit
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Assessment Design Installation Operation

Watch points
• Adopt a robust handover process

• Explain what has been installed and how to use it
• Verbal briefing, graphic instructions, follow-up

• Promote appropriate behaviour
• Energy advice and use of controls
• Reducing the risks of condensation and overheating
• Explain the consequences of disabling ventilation

• Brief the maintenance team
• They are as important as the occupants

• Undertake sample monitoring
• To confirm performance and IAQ
• Target monitoring using risk assessment
• Rapid feedback to remedial work and design

Retrofit Process With integrated self-learning risk management

Assessment Design Installation Operation
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Sample 

inspection and 

monitoring

Retrofit 
Coordinator

Improvements

Risk assessment

Rapid feed-back

Materials | Products | Details |Procedures

Assessor 

specialisation 

and deployment

Retrofit Coordinator

• Expert retrofit project manager
• Trained and certified by CoRE

− CoRE Diploma in Retrofit

− Qualification endorsed and promoted by RIBA 

• Over-arching coordination role
• Assessment

• Design and specification

• Installation

• Quality assurance

• Customer care

• The best way to de-risk retrofit!

Rickaby Thompson Associates Ltd 15

De-Risking Retrofit

Good retrofit comes from experience,

and experience comes from bad retrofit 

So don’t just publish the good news and ignore the bad !
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De-Risking Retrofit
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