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THERMAL MASS 
The sm art  approach to energy perform ance  

W hat  is therm al m ass? 

Therm al m ass is a property unique to 

heavyweight  m aterials such as concrete, 

which allows for lower heat ing and cooling 

costs in buildings.  Not  only does it  m ean that  

buildings use less energy, but  it  also reduces 

peak power dem and, as well as CO2 em issions 

when the building is being used.  I n addit ion, 

the health and com fort  of occupants is 

im proved and the r isk of overheat ing in 

sum m er is reduced. As therm al m ass is a 

m aterial- inherent  property, it  com es “ for free”  

-  at  no ext ra cost !  -  with any concrete 

st ructure. However,  it s effect  can be 

enhanced, as will be seen below. 
 

How  does it  w ork? 
When it  is warm , concrete absorbs unwanted 

heat , slowing the r ise in tem perature in 

indoor room s.  When tem peratures fall in the 

evening, concrete releases the heat  which it  

has absorbed during the day, keeping indoor 

room s at  a com fortable t em perature.  This 

heat  storage effect  results in m ore 

com fortable internal t em peratures all year 

round.  I n m odern buildings, the therm al 

m ass effect  can be great ly enhanced when 

linked with natural internal vent ilat ion, t r iple 

glazed windows, shading, com binat ions with 

insulat ion et c. What ’s m ore, “ therm ally 

act ivated”  building system s, with hot  or  cold 

water pipes em bedded in the concrete, can 

further boost  the effect . 

 

 

 

How  m uch energy can be saved 
thanks to therm al m ass? 
Therm al m ass com plem ents other m easures 

such as bet ter insulat ion, renewable energy,  

heat  pum ps etc.  Although the benefit s of 

therm al m ass vary according to the type of 

building and where it  is located, it  can lead to 

savings of anywhere between 5%  for heat ing 

and 20%  for  cooling. I n the case of therm ally 

act ivated building st ructures, alm ost  twice as 

m uch can be saved!  

 

W hy haven’t  I  heard of this 
before? 
Therm al m ass is not  new – it  is already a 

feature of m any t radit ional buildings across 

Europe.  Despite t his, when designing 

buildings, therm al m ass is oft en not  used to 

it s full potent ial. Moreover, very oft en energy 

perform ance calculat ion m ethods do not  take 

this potent ial benefit  fully into account  

Did you know that  concrete can store 
energy and that , later on, this energy is 
then released? This effect , which is due to 
the high ‘thermal m ass’ of concrete, makes 
buildings m ore energy efficient , lowers CO2 
em issions, and improves wellbeing and 
com fort . 
 

Thanks to thermal mass, the 

“payback time” for the embodied 

CO2 of a concrete building is as 

little as 11 years!1 
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Case study: Office building of Gam ba 
Acoust ic in Labège, France 
 

Therm ally act ive concrete floors provide the 

therm al m ass, with benefit s increased by the 

use of “ free cooling”  with a geotherm al heat  

pum p and night  cooling. The building was 

designed deliberately to prevent  overheat ing 

during sum m er -  without  using air  

condit ioning system s. The result  is total 

m easured energy consum pt ion of j ust  

38 kWh/ m 2/ year!  

POLI CY RECOMMENDATI ONS 
 

Conventional buildings consume 

150-200 kWh/m2/year. By contrast, 

today’s concrete buildings, thanks 

to thermal mass and other 

measures, can be designed to use 

50 kWh/m2/year or less! 

This sounds great ! So w hat  should 

policy- m akers consider? 

Because it  can store energy and then release 

it  at  a later stage, therm al m ass is a dynam ic, 

or  t im e- related, property. Therefore, t o take 

advantage of therm al m ass, m ethodologies 

for calculat ing the energy perform ance of 

buildings m ust  take these dynam ic effect s 

into account . The Energy Perform ance of 

Buildings Direct ive (EPBD)  and it s related 

standards already include this t o som e extent  

– but  this could be im proved. 

 

Therm al m ass should also be considered in 

other energy legislat ion, and as a way to 

cover social, environm ental and econom ic 

aspects in policy on the sustainabilit y of  

buildings. I t  should be rem em bered that  

therm al m ass in buildings can prom ote 

occupant  wellbeing and product ivit y as well as 

help tackle crit ical social issues such as fuel 

poverty and r ising tem peratures due to 

clim ate change.  Clearly, it ’s m ore than j ust  a 
m at ter of building physics. 

1. The Concrete Init iat ive recom m ends that  

all EU policies dealing with the energy 

efficiency of buildings should recognise 

the potent ial of therm al m ass in the sam e 

way as other solut ions ( insulat ion, heat ing 

and cooling system s, renewable energy) .  

 

2. Sustainabilit y policies should include social 

aspects such as wellbeing and com fort . 

 

3. Nat ional m ethodologies to im plem ent  the 

EPBD m ust  be sophist icated enough to 

take into account  dynam ic effects. 

 

Sum m ert im e overheat ing, 
which affects wellbeing and 

comfort , will become a real 

problem in many count r ies due 

to climate change. Therm al 
m ass effect ively com bats 
this issue.  

1Source: “Embodied and operational carbon dioxide emissions from 

housing: A case study on the effects of thermal mass and climate change”, 

Hacker et al., 2008 
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