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Andrew Simmonds  
Andy is part time CEO of the AECB and Partner in Simmonds.Mills Architects 

 

&  

Dr Tina Holt  
Tina has a PhD researching the impacts of climate change and a longstanding interest in 

exploring solutions to help address the energy problems we face 



In the real world maintaining and upgrading our buildings makes good  sense : 

 

Energy Security,  Health,  Social,  Climate,  Environmental,  Economic 
  

BUT we need to know how to do it well : effectively, safely, economically, holistically 

 

 

CarbonLite Retrofit (CLR) Programme 

 

 

 

So the AECB invested in extending the successful CarbonLite Programme into retrofit 

 

The world runs like clockwork 

 

 

The climate is perfect 

 

 

The physics simple & straightforward 

 

 

The buildings are always shiny 

 

In the children’s film Robots… 



Why do we need a CarbonLite Retrofit Programme? 

 

Same reasons we needed the CL new build programme (now taken forward by the 

Passivhaus Trust and the UK PH community) 

 

Put simply: 

 

Because of (post) industrialised society’s threat to the planet we no longer have the 

luxury of failing in what we set out to do – reliably and demonstrably reduce energy 

use and CO2 emissions in the quickest, most sensible way we can manage.  

 

The longer we wait, the less sensible or more risky the options available to us. 

More speed, less haste – need to avoid industrialising mistakes 

 

We need to apply best knowledge and adjust in line with measured results to 

achieve: 

 

• Minimal performance gap 

• Economic and robust retrofit solutions at scale – capturing as many co-benefits 

as possible. 

 



• Mainly domestic 

focus for now 

 

• non-domestic section 

added in future 

funding dependent 

 

• For all those 

interested to help 

decarbonise this lot 

over the next few 

decades  



Why we need CarbonLite Retrofit 

Dr. Tina Holt 



A bit of a leap… 



Something missing? 



For me… 

Climate change 

Adaptation 

Mitigation 

Energy saving 

habits 

Common sense 

measures 

Energy politics 

 

 

 
Building physics 

Heat load 

Moisture movement 

Mould growth 

Condensation risk 

Robust assemblies 

Whole life costings 



Who is CLR for? 

For everyone involved in retrofitting 

 

• Design & construction professionals 

• Builders 

• Trades 

• Energy consultants 

• Policy & decision makers 

• Building owners 

• Manufacturers 

• Building owners 

 

–We want to build on our knowledge  

–We want standards and qualifications 



Knowledge & Recognition 

• Building 

knowledge 

specific to 

retrofit  

• Making the 

economic case 

for retrofit 

• Certification for 

people 

• Certification for 

buildings 

• Visibility of 

widely relevant 

retrofit best 

practice 

 



The missing piece 

 

 

 

 

 

 

 

 

 
Bringing low energy retrofit to the mainstream in a formal way 

EPC PassivHaus 

Green Deal  

Assessment 

EnerPHit 

Building regs 
CarbonLite CSH 



Ever felt that 

low energy 

retrofit is a 

delicate 

balancing 

act? 



We want to 

avoid the 

possible 

pitfalls… 

 



We want 

to avoid 

situations 

that may 

be risky 

 



 

CLR gives users 

the concepts 

needed to find 

ways that will 

work. 



And get everyone on a firmer footing 



Along the way, it’s good to have company 



Especially in tricky areas… 



And it’s good to benefit 

From the experience of others 



 

A vast body of experience brought 

together in one course 

 
• Sharing the experience of those who have 

been doing this stuff for years 

• Developing best practice 

• Following ongoing research 

• Raising standards in retrofit 





From this…. to this 



Skills in identifying risks and delivering robust retrofit solutions 

+ 

Increasing number of exemplar retrofits 

+ 

Reduce environmental impact, increase expertise creating business for 

AECB members 

Top level potential retrofit outcomes 

total failure – partial failure – partial success – total success 
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CLR aim 

Adequate level of understanding in key areas  + view of the big picture 
Theory, Concepts, Methods, Calculations, Data, Tools, Magnitudes, Examples  



                         CarbonLite Retrofit 

Big picture 



Moral case – but also beneficial for us in all sorts of ways 

Mitigate for <2C.  Adapt for ~4C.  Secure Affordable Heat & Power 

The AECB acknowledges that retrofit measures can have unintended consequences 

Big picture 



Energy Efficient Construction Guidance 

Energy Efficiency ‘vs.’ Decarbonising UK Heat & Power  To achieve  high performance buildings 
where other energy standards are not 

possible 
 
 

Europe’s best-known standard 
 
 
 
 

For those looking to innovate 
 

AECB Gold  

Energy Performance Standards 
CarbonLite Programme Now 



http://www.aecb.net/wp-content/uploads/2013/02/1503_AECB_Water_Vol_1_V3.pdf 

 

http://www.aecb.net/wp-content/uploads/2013/02/The_AECB_Water_Vol_2_V3.pdf 

 

http://www.aecb.net/wp-content/uploads/2013/02/1503_AECB_Water_Vol_1_V3.pdf
http://www.aecb.net/wp-content/uploads/2013/02/1503_AECB_Water_Vol_1_V3.pdf
http://www.aecb.net/wp-content/uploads/2013/02/1503_AECB_Water_Vol_1_V3.pdf
http://www.aecb.net/wp-content/uploads/2013/02/The_AECB_Water_Vol_2_V3.pdf
http://www.aecb.net/wp-content/uploads/2013/02/The_AECB_Water_Vol_2_V3.pdf
http://www.aecb.net/wp-content/uploads/2013/02/The_AECB_Water_Vol_2_V3.pdf


200 Low energy projects inc. Retrofit for the Future Projects 



Useful strategy Useful detail 



Gallery 

Detail 



Retrofit Knowledgebase 



Training to achieve Certified 

Passivhaus Designer (CEPH)  

Training Courses 



Developed to prepare online system for CarbonLite Retrofit Course, this separate course is now available 



Environmental Condition Monitoring 



Environmental Condition Monitoring & Data  
What ‘questions’ are being asked? 
 
• Humidity in crawlspaces & basements 

• Conditions behind and within insulation  

• Effect of different vapour control membranes 

• Temperatures across building assemblies 

• Effectiveness of DPCs 

• Effect of sun on IWI systems 

• Effect of EWI on masonry 

• Effect and condition of capillary active materials 

• Do damp walls dry after retrofit and if so how fast and in what direction 

• Is there a risk of rot or mould 

• Do joist ends remain in good condition After brick cream 

After injected DPC 

Joist near moisture reservoir 

After 8 years of EWI 

Moisture contents 



Environmental Condition Monitoring & Data Analysis 

Evaporation, Condensation, Diffusion, Temperature 

Mould growth risk Magnitude and direction of moisture flows 

Installation 

A
n
a
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s
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1.  An online searchable knowledge base 

2. Online training, tutorial support & exam 

3. Guidance on space heat demand reduction  targets  

4. A platform to share and learn from others via discussion, project monitoring, 

analysis and case studies 

5. Project certification system 

6. Access to discounted project finance from Ecology Building Society 

The CarbonLite Retrofit Programme: 



CLR online training  



• Your account details 
  -  blog, course notes, links to tutorial support dates 

• See who your fellow students are 

 

• Introduction 

• How to use the course 

• Learning Objectives 

 
1. The CarbonLite Retrofit (CLR) Programme 

2. Buildings in the UK Climate 

3. Understanding Buildings 

4. Achieving Low Energy & High Comfort 

5. Retrofit Building Science 

6. Case Studies 

7. Fuel, Heat, Power & Services 

8. Financial, Climate, Comfort, House Type Factors 

9. Financing 

10. Resources (including technical reports, section appendices) 

CLR online training  



Scaling 

Basic 

vs. 

Advanced 

Real Project Data 

Required or 

recommended 

reading, viewing 

CLR online training  



Clear (zoomable) 

detailed diagrams 

CLR online training  



Simple, story telling graphs 

Making it real Bespoke diagrams 

Bespoke modelling useful numbers 

Diagram family 

exterior walls
54%

roof/ceiling
4%

ground slab
10%

window losses-
gains
10%

exterior door
2%

thermal bridges
3% ventilation

17%

CLR online training  



Exam  

 

 

 

 

 

 

 

 

Quiz based, in your own time, can re-take  

CLR online exam  



Keep track 

of progress 

Quizes in Section 

Quiz questions 

Keeping it real 

CLR online exam  



CLR online exam  



Knowledgeable estimate 

Simple but careful calculation 

Keeping it real 

CLR online exam  



 
 

Course Trials July – October 2015 
Open to all AECB Members – November 2015 
 
• Allow 30 hours study 
• £300/student 
• Quiz based exam – Basic or Advanced ‘Pass’ 
• Online tutorial support for basic and advanced level passes * 
• Pass registered to individual not company 
• Basic pass allows use of CLR project certification system 
• Annual renewal fee to benefit from new and updated material 

 
• *being trialled 

 
 

CLR online course 

CLR online exam  



Certification 

CLR project certification 



What is the CLR certification system? 
 

It is similar to the ‘self policing’ AECB Silver Certification: 

 

• The self certifier (who must have passed the CLR course) takes responsibility 

for certification  

• The certifier signs a form of declaration for completion by the certifying 

consultant (AECB does not audit or take responsibility for the certification) 

• Certification makes explicit the project’s claim to be a well conceived and 

implemented energy efficient retrofit and  

• provides the consumer with a degree of protection under trading standards – 

without the AECB having to get involved in quality control and legal matters 

• Responsibility for performance claims lie clearly with the person signing the 

certificate and a duty of care on the client to ensure that the consultant is 

competent and suitably insured 

CLR project certification 



All your saved LEBD projects 

Manage CLR Certifications 

Manage Silver Certifications 

CLR & AECB building certification costs. 
POA for developments of multiple 

units (floor area based) 

CLR project certification 



This might be just one certifier: 

e.g. the ‘master builder’ 

CLR project certification 



Your pending & fully certified retrofit projects 

Design Stage 

(certificate 2) 

As Built Stage 

(certificate 1) 

CLR project certification 



 
Design Data, including: 
 
Location, Materials, Measurements 
People, Finance & Grants 
Energy targets, Ventilation method & 
Airtightness target 
Wall insulation approach, Form Factor, 
Heat Demand 
The Certifier(s) 
  

                                                              
 Design Strategies, including: 

 
• Reducing rain wetting loads 
• Reducing rising/penetrating damp 

loads 
• drying pathways 
• Preventing decay or damage to 

vulnerable materials  
 
 

Info. published 

Design Stage Declaration i.e. a ‘Whole House Plan’ 

Certificate 

CLR project certification 



Realistic Energy Calculations 
• Uses the Passivhaus Planning Package (PHPP) 

• Average temperature before retrofit 17C, after 20C 

• Thermal bridges identified & calculated 

• Judgement calls made on construction methods, material 

condition etc.  

What are the space heat demand ‘energy targets’ 

CLR heating targets 



House Types (from BRE full list) 

Bungalow 

3 Storey 

Town 

House 

Semi Detached 

From 12 house types defined by BRE 

‘Typical’ dwelling, average 

space heat consumption 

CLR heating targets 



3 Dwelling Types 

Construction Types 

Form Factors 

Building Condition 

Chosen to usefully represent the UK dwelling stock  

CLR heating targets 



Typical measures modelled 

Existing: the bungalow has a solid floor, the rest suspended apart from the town house extension.  

Scenario 

Walls 

Loft ins.  
mm Floor Glazing Ventilation Air Tightness Boiler IW

I 

Le
af

 

C
W

I 

Ex
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 le
af

 

EW
I 

Existing 
(Base 
Case) 

200 

None Double 
Trickle vents + 

extract fans 

8-10 ach 

Existing 
efficiency Light 250 

5 ach 

Medium 
IWI  

300 
Some 

insulation 
Better 
Double 

MEV 3 ach 

New higher 
efficiency 

 

Medium 
EWI 

Deep IWI 

400 
Well 

insulated 
Triple MVHR 1.0-3.0 ach 

Deep EWI 

CLR heating targets 



Effect of various ‘retrofit scenarios’ 

modelled – SSHD results reported 

original base case 

various options 

CO2 optimised option 

CLR heating targets 



13,255

16,658

12,733

19,283

4,664 4,548 5,081

3,369 2,428 2,287

0

5,000

10,000

15,000

20,000

25,000

PHPP modelling of annual space heating (delivered, kWh/yr) for 
three different house types compared with UK measured average

UK average sp htg consumption per dwelling 1970-2011

Bungalow BRE UK house types modelled  in PHPP as   CLR 'unretrofitted'  base case

Semi-detached BRE UK house types modelled  in PHPP as   CLR 'unretrofitted'  base case

Townhouse BRE UK house types modelled  in PHPP as   CLR 'unretrofitted'  base case

Bungalow Deep IWI retrofit

Semi-detached Deep IWI retrofit

Townhouse Deep IWI retrofit

Bungalow Deep EWI retrofit

Semi-detached Deep EWI retrofit

Townhouse  Deep EWI retrofit
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close enough! PH methodology…Certification…? 

CLR heating targets 



PHPP vs SAP SSHD before at 17C 

SSHD after at 20C 

EWI/IWI 

Benchmark by Dwelling Type, and Form Factor 

CLR heating targets 



Average 

modelled 

whole house 

temp. during 

heating 

season  

CO2 prioritised SSHD 

reduction target

                                SAP 2012 v9.92 SAP 2012 v9.92

High 

Form 

deg.C

Original House 17

81

Original House 17

56

Original House 17

70

                                P  H  P  P

kWh/m2.a

Reduction in space heating 

related CO2 emissions

50% minimum recommended SSHD 

reduction  

70%

86% 85%

86% 80%

70% 75%

78% 82%

70% 65%

230

115

%

 IWI retrofit

EWI retrofit
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IWI retrofit

EWI retrofit
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EWI retrofit

3C comfort take 90

179

62

26

71%

3C comfort take

3C comfort take 59

117

75

51

40

18

Low Form Factor

Medium Form Factor
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CLR heating targets 



Retrofit Standards 
PH, AECB ‘family’ of Standards Specific Space Heat Demand (kWh/m2.a) 
Northern Europe average for poorly 

insulated homes 

120-150 (this figure is still being researched) 

Passivhaus Classic 15 

EnerPHit 25 

New categories for rebranded PH family of standards:1 

Passivhaus Plus + renewable energy equipment & strives to meet the definition 

of a “nearly zero energy building.” 

Passivhaus Premium Incorporates a renewable energy system that is large enough to 

aim for the goal of an “energy positive” building. To be based on 

the building's footprint rather than the total floor area 

Energy Conservation Building 'nearly Passivhaus buildings' - not quite achieving the standard 

30   

AECB Silver 40   

CLR modelled house types ‘Deep IWI’ ‘Deep EWI’ 

Bungalow (form factor 4.0 ) See CLR chart See CLR chart, Silver possible 

Semi-detached (form factor 2.8) See CLR chart See CLR chart, EnerPHit possible 

3 Storey Town House (form factor 1.7) See CLR chart  Silver possible See CLR chart, Passivhaus possible 

CLR heating targets 



Certification 



As Built – Certified 

 
 

Private (certifier, client, owner) 



Adapting Silver level evidence for retrofit - checklists  
(we will review whether to tighten up Silver too!) 

Certification 



Certification 



Certification 



Types of external walls, 

insulation methods   

Orientation & rain 

protection of walls   

Moisture contents & 

targets 

 

 

 

Drying mechanisms 

Protection of 

wall bases 

Certification 



Online training – what is covered? 



1. The CarbonLite Retrofit Programme 

2. Buildings in the UK Climate 

3. Understanding Buildings   

4.  Achieving Low Energy & High Comfort  

5. Retrofit Building Science  

6. Case Studies  

7. Fuel, Heat, Power & Services  

8. Financial, Climate, Comfort, House Type, Factors 

9. Financing 

10: Resources & Appendices 

The CLR course 



1. The CarbonLite Retrofit 

Programme 
 

• Introduction 

• Climate Change & Energy Security Context 

• Financial Context 

• Energy Standards & Retrofit Energy Targets 

• Electricity & Heating Efficiency, Biomass Fuel, Water 

Efficiency 
 

Section 1 



Climate & Weather  

Global Climate 

UK Climate 

UK Regional Climate 

City vs Rural Climate 

Site Scale Microclimate 

Building Scale Microclimates 

Main Types of Building Scale 

Microclimates  

Thinking About Temperature & 

Humidity 

 

Moisture Sources 

Moisture Transfer Mechanisms 

Heat Sources & Transfer 

Mechanisms 

Introduction to Humidity in Air 

 

 

 

 

 

 

 

 

 

 

 

Bugs, Moulds & Rots 

Moulds 

Rots 

Environmental Conditions, 

Critical Thresholds & Limiting 

Factors 

 

Moisture Content 

Temperature and Relative 

Humidity 

Assessing Mould Risk 

The Moisture Performance 

Gap 

 

External Air Pollution 

What Do We Mean By Air 

Quality? 

Health 

Indoor Air Quality (IAQ) 

Measuring  

Health before Retrofit 

 

 

 

 

 

 

 

Microclimates in Habitable 

Space – Before Retrofit 

Microclimates in Habitable 

Space – After Retrofit 

IAQ and Health after Retrofit 

Building Assembly Scale 

Microclimates – Before & 

After Retrofit 

Ground Floor Level 

Intermediate Floor Level 

First Floor And Above 

Roof Level 

Walls 

Other Building Elements 

2.Buildings in the UK climate  

Section 2 



Section 2 



Air (heat & water vapour) & mould spore pathways - before & after retrofit   

‘Before and after’ helps keep the focus on what it is exactly you are 

retrofitting & that building condition and repair and maintenance are 

important factors for successful retrofits 

Section 2 



Identify risky microclimates Moisture sources - magnitude 

Examples based on monitored data –  

builds familiarity with environmental 

condition monitoring  

Section 2 



A bit of science to ease you in….                     ….simple exercises  

Section 2 



3. Understanding Buildings    
 

Introduction 

The Performance Gap 

Where We Are 

Energy Consumption & Space Heat Reduction Ambition  

Comparison of Typical Domestic Energy Consumption 

CLR Targets in Context 

The Embodied Energy “Carbon Burp” 

Building Types 

Regional Types 

Construction Types 

The Building Retrofit  

Survey and Investigation 

Retrofit Strategy 

Retrofit Works 

Residual Risks 
 

Section 3 



Carbon Burp 

CO2 emissions for all insulations and windows (Bath Uni’s ICE database values) 

 
More work needed to identify all embodied emissions 

Section 3 



4.  Achieving Low Energy & High 

Comfort  
 

Understanding Energy in Buildings 

Power & Energy 

Heat Load and Annual Energy Consumption 

Useful, Delivered and Primary Energy 

Energy Balance 

Heat Transfer & Material Flow: Overview 

Heat Transfer  

Material Flow  

Conventions for Floor and Heat Loss Areas 

Floor Area  
 

Heat Loss Area 

Heat Loss Form Factor   

Shape  

Glazing 

Thermal Performance 

Thermal Comfort  

Fabric Performance:  General 

Fabric Performance:  Thermal Bridges 

Airtightness 

Ventilation  

Heat and Power  

Section 4 



5. Retrofit building Science: 

introduction  

 

Introduction 

Moisture  

Sources, Magnitude & Mechanisms 

Capillary Action 

Surface Diffusion 

Hygroscopicity 

Salts 

Bulk Air Movement 

Diffusion 

Vapour Pressure and Diffusion Flow 

Direction of Flow 

Vapour Permeability 

Vapour Resistivity 

Material Permeability Categories 

Evaporation 

Condensation 

Surface, Interstitial: Practical Examples 

Bringing It All Together 

The Role of Evaporation and Diffusion in 

the Drying Process 

Condition of Materials  

Moisture Content and Wood Moisture 

Equivalent 

Relative Humidity & Equilibrium Moisture 

Content 

Moisture Reservoirs and Buffers 

Hygrothermal modelling, surveying, 

monitoring & analysis 

 

Section 5 



Many permutations of insulated airtight construction junctions, across different: 

 

• House Types  

• Construction Methods 

• Material Properties 

• Budgets 

• … 

 

Aim of e.e. retrofit remains the same: 

 

• Insulated 

• Draughtproof (aka airtight) 

• Robust Performance 

• Longevity 

• Healthy 

• Sequestering 

• Social, wellbeing aspects 

• And so on 

Understand microclimates S2 

+ 

Understand the physics S5 

 

Apply this knowledge to better 

understand different complex 

retrofit design challenges 

 

Section 5 



Party walls Section (solid floor)

Low T
Rising Damp
Poor Ventilation

Section 5 

CLR helps you learn to identify, assess risks 

• Avoid 

• Reduce 

• Manage 



Party wall, section (solid floor)

Party wall (plan)

Party walls Section (solid floor)

Party wall (plan).
Air and vapour 
permeable CWI

Party wall (plan).
Air and vapour 
impermeable  CWI

Party wall(plan). Air and 
vapour permeable CWI, rain 
protected outer leaf

Party wall (plan). Air and 
vapour impermeable  CWI, 
rain protected outer leaf

Party wall, section (solid floor), 
internal retrofit damp-proofing layer

Party wall, section (solid floor), 
void behind insulation

Low T
Rising Damp
Poor Ventilation

Higher T
Reduced Rising Damp (DPC)
Improved Ventilation

Higher T
Reduced Rising Damp (DPC)
Improved Ventilation

Low T
Reduced Rising Damp (DPC)
Poor Ventilation

Higher RH? cf vented v=cavity?

CAVITY WALL INSULATION (Light Retrofit)

Party wall(plan). Air and 
vapour permeable CWI, rain 
protected outer leaf

Party wall, section (solid floor)

Party wall (plan)

Party walls Section (solid floor)

Party wall (plan).
Air and vapour 
permeable CWI

Party wall (plan).
Air and vapour 
impermeable  CWI

Party wall(plan). Air and 
vapour permeable CWI, rain 
protected outer leaf

Party wall (plan). Air and 
vapour impermeable  CWI, 
rain protected outer leaf

Party wall, section (solid floor), 
internal retrofit damp-proofing layer

Party wall, section (solid floor), 
void behind insulation

Low T
Rising Damp
Poor Ventilation

Higher T
Reduced Rising Damp (DPC)
Improved Ventilation

Higher T
Reduced Rising Damp (DPC)
Improved Ventilation

Low T
Reduced Rising Damp (DPC)
Poor Ventilation

Higher RH? cf vented v=cavity?

CAVITY WALL INSULATION (Light Retrofit)

Party wall(plan). Air and 
vapour permeable CWI, rain 
protected outer leaf

Understand the risk? 

 

 

Explain it to others…  

 

 

Now it’s your call! 

Section 5 



Wet outer leaf? 

High humidity in cavity? 

 

MEDIUM & DEEP 
IWI at party wall 
(plan)

Party wall (plan) Party wall (plan)Party wall (plan)Party wall (plan)

cap active or low vap R ins + VVR low vap R ins + vap barrier Impermeable insulation

Party wall (plan)

High vapour resistance 
insulation on with void

Party wall, section (solid floor)

Party wall (plan)

Party walls Section (solid floor)

Party wall (plan).
Air and vapour 
permeable CWI

Party wall (plan).
Air and vapour 
impermeable  CWI

Party wall(plan). Air and 
vapour permeable CWI, rain 
protected outer leaf

Party wall (plan). Air and 
vapour impermeable  CWI, 
rain protected outer leaf

Party wall, section (solid floor), 
internal retrofit damp-proofing layer

Party wall, section (solid floor), 
void behind insulation

Low T
Rising Damp
Poor Ventilation

Higher T
Reduced Rising Damp (DPC)
Improved Ventilation

Higher T
Reduced Rising Damp (DPC)
Improved Ventilation

Low T
Reduced Rising Damp (DPC)
Poor Ventilation

Higher RH? cf vented v=cavity?

CAVITY WALL INSULATION (Light Retrofit)

Party wall(plan). Air and 
vapour permeable CWI, rain 
protected outer leaf

High humidity in CWI? 

Capillary bypass via wall ties? 

Capillary bypass via wall ties? 

‘Turn off the rain’? 

High humidity in inner leaf & IWI? 

Capillary bypass via wall ties? 

High humidity in inner leaf & IWI? 

Capillary bypass via wall ties? 

Capillary active IWI? 

High humidity in inner leaf & IWI? 

Capillary bypass via wall ties? 

Impermeable IWI? 

High humidity in inner leaf & IWI? 

Capillary bypass via wall ties? 

Impermeable IWI? 

IWI on battens? 

Even if we need to do more R&D, more monitoring…simply 

asking the right questions and thinking about building 

construction and associated microclimates takes us a long 

way towards more moisture robust retrofit….. 

Section 5 



1. resistance to wetting 

2. resistance to wetting 

3. airtightness 

4. mould growth modification 

5. resistance to wetting 

6. condensation management 

7. Insulation  

8. Insulation  

9. vapour control 

10.insulation 

11.insulation 

Section 5 

Complex situations can be simplified –  

Section 5 should help you assess a range of complex 

challenges 



6. Case Studies: introduction  
 

Section 6 



Section 6 



Pop up windows allow in depth reading 

and comparison of full case studies: Quick read 

summaries 

Section 6 



EWI   

we are seeing high mould risk which seems to be from existing & replenished 

moisture trapped in the wall – a moisture reservoir 

• There seems to be very slow drying. Drying outwards would normally be the 

most effective path, but the vapour resistance of the material effectively blocks 

this route, it can only dry inwards  

• The garden wall appears to be feeding moisture into the masonry of the main 

house, keeping it damp – capillary bypass 

 

IWI 

• The drying path seems to be almost all inwards. 

• It is not performing as well as it should, the wall dries out a little in the 

summer, but then takes on moisture in the winter.  This house has a cavity so 

no moisture should be getting through (as long as we are certain the cavity 

could not have been filled with a poor quality insulation!) 

 

• This could be capillary bridging of the cavity by mortar snots and debris, 

Glaser indicates it could be condensation, particularly if the cavity is poorly 

ventilated. 

 

Interim conclusions, for example: 

Section 6 



7. Fuel, Heat, Power & Services  
 

Introduction 

Which fuels  

Appropriate scenarios for space & hot water heating 

systems 

Overheating risks & space cooling strategy 

Daylighting 
 

Section 7 



8. Financial, Climate, Comfort, 

House Type Factors  
 

Introduction 

Cost effective energy efficiency measures – the low hanging fruit 

Whole house, lifetime costing evaluation methods 

Components of the Modelling  

Interpretation of Modelling Results 

Measures covered 

Scenarios & Sensitivity Analysis 

Further Information (Assumptions on EE & Embodied Carbon) 

 

Section 8 



Example: whole house combinations of e.e. measures for retrofit ‘ready’ and 

‘unready’ properties reducing SSHD by at least 50% 
  

Above: EWI & IWI combination for ‘retrofit ready’ properties 

Below: EWI & IWI combination for ‘unready’ properties 

The lower band for each 

house type contains more 

economic combinations of 

measures 

Uneconomic, even 

‘silly’ combinations of 

measures removed to 

create ‘envelopes’ 

Section 6 



Many sensible whole house combinations of measures for buildings across 

the different types of dwelling in the UK housing stock  can - in the CLR 

modelling - save carbon dioxide emissions at low to negative costs when 

modelled over 60 years! 
 

With all the other free co-benefits from retrofit this should be irresistible to UK 

governments of all persuasions.  

IWI 

EWI 

Section 6 



“The climate is a common good, belonging to all and meant for all.” 
  

Pope Francis, yesterday 


