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Heavy weight housing 
for the future Performance

Meeting sustainability 
standards economically

Utilise successful strategies 
for new building

Energy efficiency using 
thermal mass

The Carbon Trust

Specification Guide for a Low Carbon 
Building

…well sited, well oriented, well planned, 
probably thermally massive, carefully 
shaded, well daylit, well insulated, 
naturally ventilated, airtight, well managed 
with properly selected, sized and 
controlled building services…

“Prefabrication, 
using mainly 
lightweight 
building 
materials may 
lead to an 
increase in 
summer 
overheating and 
an energy 

Source: 40% House 
(Energy strategy to deliver 60% carbon 
saving in the UK’s residential energy use 
By 2050 – Environmental Change 
Institute, University of Oxford)

Introduction of thermal mass
into SAP
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Increasing temperatures

S-E England: by the 2050s 
average daily max temperatures 
could reach 24oC

The hottest day of the summer 
could typically be 32.5oC

By 2080s the temperatures will be 
even higher and the hottest day of 
the summer, in a very hot summer, 
could go as high as 41oC

UK Climate Projections 2009 
Dr Vicky Pope, Climate change expert, Met 
Office  
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Thermal Mass:  How it Works

Day DayNight

Peak temperature delayed 
by up to 6 hours

External temperature

Up to 6 – 8 ºC
difference 
between peak 
external and 
internal 
temperature.

Internal temperature

Thermal Mass Heavyweight Building

Sun at midday
17º - 40º

South

Heating season - Daytime

Heating season - Night-time
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South Orientation (+/- 30º)

Summer angle

40° - 64°

40 - 64º17 - 40º

Autumn to Spring angle
17°- 40°

Daytime
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Heat stored in thermal mass re-radiated 
into room

Average contribution of 12% to heating 
energy in a typical UK masonry house

Night time
Location of insulation

Average contribution of 11% to heating energy in a typical UK masonry house.

Shading

Fixed overhangs offer the 
simplest solution for south 
facing façades.

Shading from trees

Control Air 
Leakage

Courtesy of Manthorpe Building products Ltd.

Ventilation

Provides large surface 
area for low temperature 
heating e.g. heat pumps

Heat distribution

Makes tiled floors more 
practicable/comfortable. 

Maximises 
thermal mass
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Threat of 
increased flood 

risk
• In the UK, the 

occurrence of 
flooding events 
has been the 
most frequent 
and 
widespread of 
all natural 
hazards.

Heating 
distribution

• Underfloor 
heating – wet 
system 
located in 
screed

• Thermal 
efficient 

A deep overhang 
provides effective 
shading on south 
façades

Concrete upper floors and 
internal walls will provide 
additional thermal mass

A tiled concrete ground floor with 
insulation on the underside of the slab 

will increase the thermal mass

South facing windows 
maximise winter gains 
and are more easily 
shaded in the summer 

Shutters can provide good 
shading and secure night 
ventilation during the 
summer

A concrete inner leaf can 
provide a high level of 

thermal mass

Window area on the south façade can 
be up to about 25% of the floor area to 
maximise solar gains (providing they 
are well insulated). 

South

+/-30º

+/-30º

Optimising Thermal Mass for Year Round Performance Tarmac House 
Project

Tarmac Homes 
Project by Lovell 
Partnership

• Simple. 
affordable and 
repeatable homes

• Code 4 and Code 
6

• Energy efficient 
masonry home, 

Heating 
distribution

• Thermal 
mass as part 
of the energy 
efficiency 
strategy

• Optimise 
solar gain to 

www.concretecentre.com

Thank you 


