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• Our survey and follow up process
• Our energy-monitoring and action boxes
• Energy Tracer surveyors
• Our custom thermal imaging kit
• Data collection
• Plans for the future



Context
• We need to drastically reduce domestic energy 

demand if we are to reduce global warming impacts 
to acceptable levels.1
• Domestic energy consumption accounts for: 2

• 1/3 UK energy demand
• The largest peaks in demand

• Of that, 80% of domestic energy is expended on 
space and water heating.
• The UK experiences 32,000 deaths in winter, 

relative to the rest of the year. 9,700 deaths are 
attributable to cold homes.3

1 Source: Greenpeace 2030 Energy Scenarios,
https://www.greenpeace.org.uk/wp-content/uploads/2017/06/Greenpeace_2030_Public_July_2015_LowRes.pdf
2 Source: UK Government energy statistics 2016,
https://www.gov.uk/government/collections/energy-consumption-in-the-uk
3 Source: E3G, Cold homes and excess winter deaths: a preventable public health epidemic,
https://www.e3g.org/library/cold-homes-and-excess-winter-deaths-a-preventable-public-health-epidemic

https://www.greenpeace.org.uk/wp-content/uploads/2017/06/Greenpeace_2030_Public_July_2015_LowRes.pdf
https://www.gov.uk/government/collections/energy-consumption-in-the-uk
https://www.e3g.org/library/cold-homes-and-excess-winter-deaths-a-preventable-public-health-epidemic


Background

• Founded in 2015 with Bristol Green Capital 
funding.
• Not for profit, community led.
• Run by a diverse team of volunteers.
• Now established as a CIC (February 2018).
• Aim to use thermal imaging to reduce domestic 

heating losses:
• To improve wellbeing, particularly for the fuel poor.
• To reduce climate impact of high energy consumption.



Start with the easy wins
• We perform detailed thermal imaging (TI) surveys 

of homes to identify area where remedial action 
can be taken, particularly at low cost.
• Low cost actions typically have a payback period 

of one year or less but are also crucial in engaging 
people with their energy use and effecting 
behaviour change to use less energy in the long 
term.
• We estimate that 30% of heating losses are due to 

draughts, which can be fixed cheaply and easily.1
• We record energy consumption and remedial 

measures planned/taken before and after the 
survey, to verify our work.

1Based on TI expert Brian Harper’s experience of conducting ~400 surveys in Malvern, and confirmed by our own 
130+ surveys in Bristol.



A blue void above poorly-installed bead 
cavity-wall insulation. Note the green 
angle of repose of the beads. Nobody 
could know this without thermal 
imaging. It is thus a necessary quality-
control check on any cavity wall 
installation.



Here the benefits of new double-
glazing (top right) are completely 
negated by the fact that the window 
frame has not been sealed to the 
brickwork and the hinges of the window 
are badly adjusted – allowing another 
draught.



Sometimes using the iron-bow palette 
shows up cold draughts better. Here 
you can see draughts around the 
window seals, under the window sill 
and around the skirting board.



Gross errors of construction are revealed. The floor has under-floor 
heating (the red/white colour is over the hot pipes), but airbricks in the 
walls, coupled with lack of tongue-and-groove boarding allows cold 
draughts between every board (blue/black colour). Most of the heating 
is wasted.



A typical 1970s integral garage (left). Massive heat-loss because of 
un-lagged central-heating pipes running through the garage (right).



Easy to spot: missing insulation between rafters in the ceiling.



• Some faults are more complex, like the 
draughts around boxed-in piping (top). 
Also note the blobs on the right hand 
side where cold air is coursing behind 
plaster-board attached with dot-and-
dab technique.

• This is a nationally significant 
problem caused in new housing by the 
dot-and-dab technique

• Look carefully at the giraffe-like blotches 
and you can see that cold air is 
descending behind the plaster-board, 
having entered from the loft and passed 
through rock-wool type insulation.

• The unfortunate homeowner is living in 
the equivalent of a plaster-board tent.

Dot and dab



Our Robin Hood approach
• Surveys are low cost, £70 for a five room 

house, but are free to low-income households.
• We generate revenue from paid surveys used 

to subsidise free ones.
• Affluent households typically waste more

energy, so the benefit it to reduce greenhouse 
emissions.
• Fuel-poor households less likely to reduce their 

energy consumption as they are under heating 
them, but they will gain in comfort, wellbeing and 
health.



Achievements to date
• Three successful seasons, delivering 130 surveys (and 

counting), in wide-ranging building types and 
socioeconomic groups of householders, with detailed 
data recorded for them.
• Consistent very positive feedback from customers, with 

~75% taking remedial action within three months.
• 20 Energy Tracer surveyors trained.
• Development of our own custom TI survey kit.
• Documented 11,000 external thermal images of 

domestic buildings on our Heatview Map1 as a means 
of public engagement
• National and international interest in our approach from 

including the US, India and Italy.
1 www.heatview.co.uk

http://www.heatview.co.uk/






Survey process on the day
• Based on a unique methodology developed by TI 

expert Brian Harper.1

• Surveys are performed in winter when external 
temperatures low, home warmed to gain 10C 
temperature difference to outside.
• During survey, a large fan is fitted to an external door 

to reduce the pressure in the building. This causes cold 
air to be drawn through any draughty areas, making 
them clearly visible on TI camera.
• Surveyor goes room to room with the householder 

(who has a tablet displaying the thermal image) looking 
for cold spots, providing commentary, answers to 
questions and interpretation throughout.

1 A scientist who had developed thermal imaging, in secret, for the government at the Malvern Radar Research Laboratory 
in the 1970s. He advised us that it is essential to carry out internal thermal surveys.



Brian (left) had already developed, over four years, a successful protocol for 
thermal surveying of the interior of houses in Malvern. Jeremy Birch (right) built 
on Brian’s expertise to assemble and develop our own unique low-cost kit.







We use a low-cost blower door. This reduces the internal pressure by 
about 2 pascals and draws in cold draughts, which the cameras can then 
reveal.



It is the ability of the householder to see the construction and 
insulation faults – and their attendant energy loss – on the tablet 
computer that is so compelling.





Action after the survey
• Video and audio of entire survey is recorded as 

a record for the householder on memory stick.
• Stick also loaded with copies of information 

sheets on remedial action produced by the 
Centre for Sustainable Energy
• Our experience is that householders begin by 

doing the easy and low-cost DIY-type jobs and 
motivates more ambitious improvements in the 
longer term.
• Householder also lent a CHEESE energy 

monitoring and action box for one month.





Energy monitoring 
and action boxes
• Contains a total electricity consumption meter, 

a socket consumption meter, thermometers 
and an Eco-House manual with DIY tips.1
• This helps to consolidate behaviour change –

an important factor in reducing energy 
consumption is understanding where it 
happens.

1 More information about the box, its contents and use at https://cheeseproject.co.uk/cheese-box

https://cheeseproject.co.uk/cheese-box




Energy Tracers
• Each survey season we have recruited 8 new 

part-time Energy Tracer (ET) surveyors who 
work during evenings and weekends.
• Training is comprised of a two-day theory and 

practice of TI course, a half-day health and 
safety course and experience on the job.
• Once ETs have conducted supervised surveys 

and are qualified, they are paid £40.00 for a 
survey and follow-up.
• This can be done beside a full-time job.











TI kit development
• In 2015, the first low-cost miniature FLIR 

thermal cameras became available in the UK. 
We use them with second-hand iPhone 5S.
• Cost is an order of magnitude less than that for 

commercial surveying equipment.
• The software supplied by FLIR was inadequate 

for our purposes, so we have developed our 
own, with additional controls, information and
viewing modes.







In order to be independent of FLIR and 
their constantly changing pricing and 
software compatibility, we are developing 
our own low-cost TI camera which fits as a 
clamshell to an iPhone. A prototype is 
already being tested.



Data collection
• We record information about our surveys, and 

follow up with the householders after one 
month to record their intentions, and one year to 
record their progress.
• We collect data on the type of remedial 

measures undertaken, work completed by DIY 
or contractors, and energy-consumption data 
before and after the survey to quantify any 
improvements.
• We are also compiling a database of common 

faults and remedies.



Public engagement
• Our Heatview external images were gathered 

in 2015-16 and are not for diagnosis of heat 
loss but for public engagement – for example 
at fairs like the Redland May Fair.
• We find people are highly responsive to seeing 

the heat lost from their own home. Seeing is 
believing.
• We need extra funds to expand this Heatview 

coverage of Bristol, and have since prioritised
internal surveys.





Plans for the future
• Continue to expand the project in Bristol.
• Grow our revenue stream to reduce reliance on 

grant funding.
• Make available information to the public on 

common faults and remedies and ways of 
saving energy.
• Aid replication of the project in other UK cities.



The team
• Management committee:
• Michael Andrews (general manager)
• Jeremy Birch (technical director)
• Susan Nicholls
• Dave Tudgey (community engagement officer)
• Jamie Hanlon (secretary)
• Brian Harper

• Nick Clack, survey coordinator.
• Janine Alexander, research intern.
• 16 Energy Tracers.
• Volunteers.



Partner organisations
• Community organisations delivering CHEESE:

• Ambition Lawrence Weston
• Bedminster Energy Group
• Easton Energy Group
• Bishopston, Cotham, Redland Energy Group
• Re:work
• Sustainable Westbury On Trym

• Relationships with:
• Acorn
• Bristol Energy Network
• Centre for Sustainable Energy
• North Bristol Advice Centre
• North Bristol Food Bank
• Talking Money
• Transition Malvern Hills

http://www.ambitionlw.org/
http://www.bedminsterenergy.org.uk/
http://www.eastonenergygroup.org/
https://www.facebook.com/BCR.EnergyGroup
https://sites.google.com/site/reworkltd
http://www.suswot.org.uk/
https://acorntheunion.org.uk/
http://www.bristolenergynetwork.org/
https://www.cse.org.uk/
https://cheeseproject.co.uk/www.northbristoladvice.org.uk/
https://northbristol.foodbank.org.uk/
https://www.talkingmoney.org.uk/
https://transitionmalvernhills.org.uk/


www.cheeseproject.co.uk
info@cheeseproject.co.uk
Twitter: @CHEESEBristol

Testimonial from a disabled tenant

“I'm so happy with what you did. Seeing the thermal images was mind 
boggling - it says it all. It opens your eyes to everything".

The tenant is sending the video to the council to get works done to his 
house. He has lived there for 15 years but didn't know about any of 

the faults until he had the survey.

“C.H.E.E.S.E. should be extended to survey all the houses in Bristol.”

mailto:info@cheeseproject.co.uk
mailto:info@cheeseproject.co.uk

