
2012  “The biosphere is being wrecked, we are on a trajectory to a ‘worst case 

climate change scenario’ and our leaders are failing us......” 

 

2013  “The biosphere is being wrecked, we are on a trajectory to a ‘worst case 

climate change scenario’ and our leaders – and our systems of governance - 

are failing us......” 

 

2014 “The biosphere is being wrecked, we are on a trajectory to a ‘worst case 

climate change scenario’ and our leaders – and our systems of governance - 

are failing us......” 

 

2015 “The biosphere is… 

 

 

 

 

• Preserving a climate fit for civilisation 

• Adapting to already irreversible changes 

• Tackling inequality…and other stuff 

Our Generation’s Challenge 



Where from here? CO2 concentrations 650,000 years ago to today 



CO2 concentrations 650,000 years ago to today 

c. 1000 ppm ? 



You are here 
(measured CO2) 

Could be heading here 
(predicted CO2) 

Can we get back here? 
(hoped for CO2) 

http://www.skepticalscience.com/print.php?r=332  

http://www.skepticalscience.com/print.php?r=332


http://www.skepticalscience.com/print.php?r=332  

Mitigate 

for 2o 

 

Adapt 

for 4o 

http://www.skepticalscience.com/print.php?r=332


http://www.skepticalscience.com/print.php?r=332  

CO2 
Following the 'business as usual' approach (Scenarios A2 and A1F1) without 

major steps to move away from fossil fuels or limit greenhouse gas 

emissions, we will likely reach 850 to 950 ppmv of atmospheric CO2 by the 

year 2100 ... resulting in an accelerating rate of global warming.   

 

Warming 
Under these 'business as usual' scenarios, the IPCC report projects that in 

2095 the global average above pre-industrial surface temperatures will be: 

 

• 2.6 to 7.0°C 

• With a ‘best estimate’ of between 4.0 and 4.6°C 

 

Lets call the best estimate value ‘one ice age unit’ or IAU >>> 

http://www.skepticalscience.com/print.php?r=332




Face the fear!                                       Action is needed! 

• There is no easy path to energy independence and decarbonisation  

• All options pose acute difficulties 

• Policy makers must not reject technologies because they appear difficult  

without making sober comparisons with the reality of the other technologies 

under consideration 



What to do? 

This AECB report sets out some 

possible courses of action 

 

• Retrofit of existing buildings +  

 

• Decarbonising heat supply + 

 

• District heating networks  +  

 

• A small but stable low carbon 

electricity system for 

‘essential uses’ 

 

• Production of storable bio-

fuels 

 

 



* Don’t expect unrealistic results from retrofitting building stock  –  remember energy efficiency is very cost effective but there are 

sensible limits, where decarbonising heat supply at city, town or community scale  becomes ‘the best buy’. Also look at other 

areas for CO2 mitigation – see AECB’s ‘Less Is More’ report 

 

** Commit to and start building a decarbonised heat supply  

 

*** We should concentrate on reducing heating consumption first as building fabric is slow to change & there are huge 

climate, health, energy security, economic development policy wins here 

• New buildings to Passivhaus / Silver levels of efficiency, don’t build new 

problems. Doh! 

 

• Halve CO2 emissions by deep retrofitting existing building stock *  

• Halve them again with low-CO2 heat supply ** 

= increased Heath & Comfort *** (lots of happier, healthier citizens) 

 

• Financially incentivise deep retrofit & get it into Climate, Energy and 

Health Policies.  Apart from being good for citizens, it saves carbon at a profit 

& is good for UK balance of payments, NHS, energy security (see UKGBC 

report etc) 

 

• Base Priorities on value for money, solid engineering and technologies which 

save more energy than they consume 

Towards energy independence and decarbonisation 



Scaling up retrofit - heat demand reduction 

Space heating CO2 emissions post deep retrofit for 2 UK house types based on 

DUKES and English House Condition Survey data 

 

Rate and depth of retrofit define remaining challenge for decarbonising UK heat 

supply  

Emission rate from heating UK bungalows, semi-detached houses  

Remaining heat supply we 

need to decarbonise for 

these house types 

30M 

tonnes 



Carbon Burp 

Left: Emissions from 

insulation and 

windows 

 
More work needed  

• to identify all 

embodied 

emissions 

• assess the national 

impact of the 

carbon burp to 

deliver timely CO2 

savings   

After accounting fully for retrofit 

materials’ manufacturing, delivery & 

installation emissions – when does the 

atmosphere start to see the savings? 



(1) Braedstrup, Denmark: district heating 

 
Aerial photograph of solar collectors and of the outskirts of the town.  

Solar collectors were built in 2007.  

From: Long-Term Experiences with Solar District Heating in Denmark 

by Leo Holm, Marstal Fjernvarme, DK, 2012.  

Decarbonising heat supply 

‘Solar thermal farm’ 



(2) Construction of a 75,000 m3 seasonal heat store in the ground. Marstal, 

Denmark, 2011.  

‘Insulated hole in the ground’ 

(4) Heat main in 

Tubingen, Germany 

Source: Wikipedia. 

cf a UK gas main 

 

Left: Solar thermal store 

 

Right: District heating pipes 



(3) Solar district heating in Denmark as at March 2012.  

 

This is what 

action looks like. 



Surplus wind power 

 

• Produces storable synthetic 

liquid fuel 

• Runs large ground source 

heat pumps storing heat in 

hot water thermal stores (to 

DH network)  

Food , agricultural and other wastes 

digested to produce Biogas which 

 

• Runs CHP to produce heat and 

electricity (to DH & electricity 

network) 

• Feeds into the Gas Grid 

Semi-Rural & Urban Solar 

Thermal Farms  

• storing heat in large hot 

water thermal stores 

(to DH network)  

Compact CHP units at 

substations  

• linked to Electricity & 

Gas grids to increase 

network stability and 

respond to heat & 

power requirements 

locally 

 



Passivhaus and deep 

retrofit village 

Medium to Deep retrofitted Town 

with District Heating Network & 

multiple heat, synth fuel & gas 

sources 

Electricity, heat and 

synthetic fuel production 

Biogas 

& heat  

Deep retrofit, low 

carbon suburbs 

Rural Solar Farm 

Urban 

Solar 

Farm 

Tidal lagoons producing electricity, integrated flood 

management, habitat creation & water power schemes 



1989 



AECB staff – all part time 

Emma Furniss 

Membership 

Administrator  

& Website Sub 

Editor, Facebook 

Debbie Mauger 

Local Groups  

Co-ordinator 

Simon Kember 

Website Administrator & 

re-developer, 

LEBd database 

manager  

Andy Simmonds  

Chief Executive 

Sally Hall  

Finance & Administration 

Officer (and joint Founder) 

Gill Rivers 

Business Operations 

Manager  

Tim Martel 

CLR researcher. 

European-funded 

PiP exchange 

programme.  



AECB – basic structure 

 

 

  

AECB 

 

Members 

 

AECB Board of Trustees 

 

CEO, Staff, Subcontractors 

 

Local Groups 

 

is a subsidiary of AECB 

 

PHT Board of Directors 

 

CEO, Staff, Subcontractors 

 

Members 

 

 

Passivhaus Trust  

Our activities are funded principally 

from membership subscriptions 
(+ occasional project funding) 

 

= INDEPENDENT 

Check out AECB membership benefits: www.aecb.net/membership-benefits/ 



Membership is stable, typically 1,350 – 1,400 members renew each year 

Self builders, property owners, academics, 

suppliers, builders, manufacturers, 

professionals from across the property, design 

& construction industries 

AECB stats 

Educational - West 

Suffolk College & 

University of Bradford 

KINGSPAN INSULATION LTD and  

ALLFORD HALL MONAGHAN MORRIS 

 



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


AECB Silver Standard 

Aim for it – certify to it 

 
• Space heat demand 40kWh/m2.a 

• Air leakage 1.5-3.0 

• Primary energy ,120 kwh/m2.a 

• MEV or MVHR 

• 2g or 3g 

• PH methodology 

• Useful for retrofit 

• Self certification  





200 Low energy projects inc. Retrofit for the Future Projects 



Lots of resources…. ….and clear explanations 



Library of new build and retrofit, domestic & non-domestic buildings 
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Gallery 

Detail 



Useful strategy Useful detail 



Predicted and measured performance 

 

 

Predicted 

Measured 

Before 

Predicted Measured 
Before 



Look at all projects’ energy & carbon performance: 

Click to explore 

specific projects 

National average 



Air leakage results – for increased comfort and good energy performance   



Compare intention with results – e.g. which energy standards deliver  



Do occupants of retrofitted homes find them more comfortable? (yes) 



Energy check – compare your building’s performance 



NEW – Retrofit Knowledgebase 





Training to achieve Certified 

Passivhaus Designer (CEPH)  



Moving to 

more online 

training… 

Last 4 years: 

student 

numbers 



Developed to prepare online system for CarbonLite Retrofit Course, this separate course is ready to pilot 



Video 

tutorials 



Follow 

worked 

examples 



Interested? Speak to Debbie Mauger, Gill Rivers or an AECB Trustee 



The AECB CarbonLite Retrofit (CLR) Course is for members only. 

 

The following contains extracts from CLR course material and filters have 

been applied to certain images in this version of the presentation to allow 

post-conference public upload.   



Carbonlite Retrofit Programme 
 

1.  An online searchable knowledge base 

 

2. Online training & exam for decision 

makers, manufacturers, design & 

construction professionals, trades, building 

owners:  
 

• Understanding the effective application of energy 

efficiency measures  

• Reducing moisture related risks to property & 

occupants’ health  

• Energy efficiency targets  

• Financial modelling 

• Lessons from retrofitted building condition monitoring 

 

3. Project Certification 

4. Financing Partners 



• Mainly domestic 

focus for now 

 

• non-domestic section 

added in future 

 

• For all those 

interested to help 

decarbonise this lot 

over the next 60 

years  



• Comprehensive (!) BUT accessible & useful 

• Exam set at ‘Pass’ & ‘Advanced’  levels 



Increasing detail and focus 

within bigger context 



Great synergy between pioneering 

members’ projects &  theory – 

• bringing building physics to life  

• helping reduce unintended 

consequences 



In principle agreement with Ecology Building Society: 

 

• Deep retrofits certified under CLR will attract mortgage rate discounts 

Not forgetting the easy stuff! 

Mitigate for 2oC adapt for 4oC! 



How much heat ‘should’ deep retrofits save – is it all about Passivhaus? 

Capital cost? 

 

Marginal cost? 

 

Predicted vs 

measured cost? 

Transparent, open book 



Retrofit Standards 
PH, AECB ‘family’ of Standards 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 ) 68 41 (Silver possible) 

Semi-detached (form factor 2.8) 57 22 (EnerPHit possible) 

3 Storey Town House (form factor 1.7) 37 (Silver possible) 13  (Passivhaus possible) 



Understanding likely environmental conditions associated with 

micro-climates in buildings & assemblies 

Humidity map 



Overlay existing thermal bridges 



Overlay existing thermal bridges 

Thinking in context 

about: 

 

• Size & location of 

existing heat flows 



Thinking in context about: 

 

• critical comfort thresholds 

• critical  mould risk thresholds 



Thinking in context about: 

 

• Retrofit measures – can be ‘repair’ measures too 

• Not just making it ‘no worse’ but making it ‘better’ 



Thinking in context about: 

 

• Are retrofit solutions likely to deliver improved comfort, energy 

savings AND minimise risk of rot or mould? 



CLR aims to build up 

over time a larger 

library of materials for 

ongoing use by 

trainees. 

 

Helping to gauge the  

detailing and 

specifying challenges 

for different building 

types, construction 

types … 



 

The improved understanding & confidence resulting from 

CLR programme aims to improve both strategic and detail 

level decision related to: 

 

• Climate, Health & Energy Security issues relating to 

retrofit policy 

• Management, design & construction work 

• Business activity relating to existing buildings 

 

..and help avoid or better manage unintended 

consequences from the necessary radical refurbishment of 

our building stock  

 



Manage CLR projects Manage Silver projects 
Publish projects to 

public database 

LEBD entry 

Interim certificate at Stage 2 

Completion Certificate at Stage 3 (fee) 



PHPP use not required 

but recommended 

Checklists 

Emphasis on installation of heating & ventilation 

equipment - checklists 

Comprehensive but easy to provide CLR evidence register, includes: 



Checklists to be used at 

design, specification stages 

and of course on site.  

 

Act as basis for CLR 

certification evidence  

Emphasis on moisture risk issues: comprehensive checklists for IWI, EWI, Floors… 



Eddie Walker 
Eddie Walker’s legacy has been used to partially 

fund the AECB's ambitious CarbonLite Retrofit 

Programme (CLR).  

 

To recognise every year the generous spirit of 

Eddie Walker the AECB will sponsor one person 

annually to undertake the CLR course 

 

Younger people or those in the earlier stages of 

their career are particularly encouraged to apply 

 

Application details will be available soon.  


