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Energy in 
the home
with 2050 and 

Climate Act in view

• Nearly 50% of the UK’s CO2 emissions 
are caused by building, maintaining 
and occupying buildings

• A third of all the buildings around in 
2050 have yet to be built

• Over 90% of the buildings standing 
today in Scotland will be standing in 
2050

• Building Regulations get progressively 
tougher

• Only Zero carbon homes to be built 
after 2016

• Electrical appliances becoming rapidly 
more efficient



UK housing stock

• Average house
– Floor area 80 m2

– Semi-detached
– 65 years old

• 11% homes built since 
1982

• 20% of homes detached
• 8% with Combi boiler and 

radiators
• 1% with loft insulation 

thicker than 250 mm
• 50% full double glazing
• 90% heated by mains gas



Scotland Housing Expo - 52 homes

• Predicted annual running cost for heating - Average £210
• House size - Average 125 m2

• Energy usage (heating only) - Average 100 kWh m -2



Heat gained
Four components 

• Electricity used in house for appliances and cooking
• Solar radiation heating house (passive solar gain)
• House occupants  
• Central heating and domestic hot water boiler

– Programmed on a thermostat to provide the heat 
necessary to balance the fabric and ventilation losses to 
maintain a steady house temperature during the winter



The conservatory paradox

• Conservatories have increased heating bills in the 
majority of homes because the owners  heat them

• A double glazed conservatory loses heat ten times 
faster than a conventional room



Heat loss in 
houses

Two components
Notoriously difficult to 

distinguish

• Fabric heat loss
– Conduction through house envelope
– roof, floor, walls, windows etc

• Ventilation heat loss
– Air movement through structural envelope 
– draughts, air extractor fans, open windows and doors etc



Heat loss in 
houses
Both are 

significant
In the hands of the 

builder

• Fabric heat loss
– Conduction through house envelope
– roof, floor, walls, windows etc
– May be estimated from U values of structural components

• Ventilation heat loss
– Air movement through structural envelope 
– draughts, air extractor fans, open windows and doors etc
– May be estimated if number of air changes per hour is known 



Ventilation paths
Intentional and unintentional



Fabric heat loss
U values for outside walls
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Fabric Heat loss U- 2006

• Ideals missed by builders “cutting corners”



What you can do

Photos courtesy of the Energy Saving Trust





Monitor your home

• Electricity
– Read your meter regularly and make sense of the figures
– Use a TBI Smart Meter and see the power required to 

power appliances and lighting.  

• Heating fuel
– Monitor your consumption at different times of the year. 

• Do you know how much energy you use for
• Central Heating
• Domestic Hot Water

• Monitor room temperatures
– Do you keep your bedrooms cooler than other rooms?



Different reasons for wishing to save 
energy in the home

• To save money in the long term
– Capital investment then reduced heating bills for 10, 15, 20 years
– Choose option with a fast payback time that you can afford today 

• To reduce your personal carbon footprint
– Consider the options and make the best choice for you

• To reduce Man’s impact on the Planet
– Invest in Practical Action schemes in Developing Countries

• To anticipate Peak Oil and its implications



From Local Government handbook in 2005
costs and savings for existing dwellings



Costs/benefits 
Dr Brenda Boardman

Lower Carbon futures, Environmental Change Inst
University of Oxford

Approx.      Approx.
Cost Annual Savings Payback

Double Glazing £5000       £40 125+ years

Secondary Glazing £3000       £30 100+ years

Draughtproofing (DIY) £40       £10-15 3-4 years

Cavity Wall Insulation £125-140   £70-100             2-3 years

Hot Water Tank Jacket (DIY) £10        £20 6 months

Thermostatic Radiator Valves £75-100      £10-15 5-10 years

Room Thermostat £110-140     £20-25 4-7 years

Full heating controls £125-250     £50-60 2-5 years

All figures are averages based on a 3-bedroom 1930s semi.



Heat requirement 
of our last house

compared to 
other figures

• Average UK Dwelling Stock  239 kWh/m 2

• UK Building Regulations ADL1 2006  146 kWh/m 2

• Our Cambridge house built 1988 100 kWh/m 2

• Average for Scotland’s Housing EXPO 87 kWh/m 2

• AECB Silver Standard 58 kWh/m2

• AECB Gold (Passiv House Standard)  23 kWh/m 2



How we could 
reduce our fuel 
usage by 26%

• 2.4%    Increased loft insulation from 100 mm to 270 
mm

• 0.5%    Replaced leaking Velux windows
• 16%     Replaced 1980s boiler with A* rated 
• 7%       Reduce thermostat by 1oC



Temperature in the home

21-24°C: The recommended temperature for 
a home where older people or children are living

18-21°C: No risk to healthy adults.  Below this 
temperature range risk of ill health increases.

Below 18°C: Diminished resistance to 
respiratory infections and increased risk of falls.

Below 12°C: Increased blood pressure and 
viscosity.

Below 9°C: After two or more hours deep body 
temperature falls.



• Home insulation generally results in higher internal temperatures.  
Counteracting expected energy savings



Our to do and done list

• Added loft insulation to 27 cm
• Installed wood burning stove in living room
• Replace laminate floor with wool carpet and underlay
• Replace LPG CH boiler with wood-fuelled alternative
• Install PV on south facing roof



Price of fuels in S England May 2009
Thanks to John Willoughby



Black Isle choice

• Woodlogs are available at £70 a tonne locally.  Coal 
costs £220 a tonne but has twice the heat value



Cold loft insulation

• Insulation between rafters and over them to 27 cm
• Easy fold up rolls best for walkways needed for access to 

tanks and electrical wiring



Insulating pipes

• Buy insulation conforming to Building Regulations



Cold water tank

• Keep warm by having no insulation underneath



Recessed lighting

• Impermeable ceiling membrane cut for fitting
• Loftcaps needed to seal and insulate



Personal Carbon 
Footprint

• Energy used in the home for our well being and 
personal satisfaction

• Energy used for the travel we choose to take
• Energy required for the “stuff” we choose to buy
• Energy required to provide food we choose to eat

• ONLY energy used in the home requires a capital 
investment to save energy, so saving energy outside 
the home is often the easiest option



Carbon Footprint of average Brit
Energy in the home and personal travel only

Footprint in tonnes of CO2

• Energy use in the home 2.35
• Energy use by car travel 1.05
• Energy use by train travel 0.90
• Energy use by bus travel 0.10
• Energy use by air travel 1.83

• Total for home and travel 5.42

• Where can the footprint best be reduced?



Saving carbon

Tonnes 
saved

Comments

Upgrade gas 1980s boiler to a modern gas 
condensing boiler.  Over 20 years save 15 
tonnes - cost of £220 per tonne

0.75 Results from 1 
Searles Meadow
Costs £3300

Don’t fly solo to New York and back each year 4.0* Saves airfare
*Includes indirect 
climatic effects

Reduce your car mileage by 3000 miles a year 
(average consumption for UK car fleet 2005)

1.0 Saves £400 or so 
a year

Drive 14,000 miles a year in a medium petrol 
hybrid car rather than a medium petrol car

2.0 Capital required 
for new car 
purchase



Adding value to 
your home

• Energy Performance 
Certificate

• Who talks about a 
payback from a new 
kitchen or a make-over?

• What’s the payback of 
flying to Prague?





Take home messages
• There are many ways to reduce your carbon footprint
• The return of investment in energy saving in the home is 

higher than depositing the equivalent money in a bank 
• The value of your home increases and fuel bills fall 
• Lifestyle change could be a surer way to save 20%
• Investing in appropriate technology in the third world is very 

cost-effective

• Anticipating higher and higher fossil fuel prices by 
heating your home by renewables makes economic 
sense and is a good insurance policy
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