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Avoiding overheating in  
domestic buildings 

Only got 60 seconds? Here's a summary:
• Summer overheating in UK homes is significant and 

increasing due to both changing climate and better-
insulated buildings

• Various passive and active measures are available at the 
design stage to help minimise or avoid overheating in use, 
including night ventilation, exposed thermal mass, and solar 
shading

• CIBSE TM59 (2017) provides new standardised assessment 
guidance for designers, helping to identify designs and 
situations where overheating is likely

• Passive measures are often sufficient, but active cooling 
usage is going to increase in the UK in coming years 

Context
Highly insulated, air-tight homes are the right approach to 
decreased emissions relating to space heating, but can increase 
the risk of overheating during summer months. This challenge 
has been a concern within the construction industry for some 
time, but several studies in the last few years have begun to 
increase awareness more widely. 

Kathryn Brown of the Committee on Climate Change recently 
reported three reasons for why we should care about 
overheating as a risk:

1. The human impact is already serious (2000 deaths/year)  
and set to increase

2. The mortality risk to humans of overheating is often unnoticed 
because we live in a temperate climate

3. A market failure in construction has led to the current situation 
– only government intervention is likely to resolve it

 
In addition to addressing the risks raised by Kathryn above, a 
positive outcome of dealing well with overheating is that building 
occupants are much more satisfied with their environment.  
Overheating significantly affects wellbeing, even when it is not 
severe enough to effect mortality. Our intention as building 
designers is to deliver best-quality internal environments, and 
this includes summer temperature control.

Building professionals play different roles in a complex area 
such as summer overheating of buildings, but we can start by 
understanding the problem better, and by being aware of the 
latest tools to address it, particularly during design.

Causes of overheating in homes
A combination of complex factors are responsible for 
overheating, including:

• Excessive solar gains through large South- or  
West-facing windows

• Insufficient levels of ventilation, particularly at night

• Lack of thermal mass inside the home (lightweight 
construction methods, dry-lining)

• Larger than expected internal gains (computers,  
catering loads)

• The heat island effect – it can be warmer in cities than 
generic climate predictions assume

 
These factors combine uniquely in each project in such a way 
that making a standardised assessment of overheating risk has 
been difficult in the past. The new guidelines in CIBSE TM59 aim 
to introduce some much-needed standardisation, and with it, a 
robust approach to overheating in dwellings.

Summary of TM59
TM59 is similar to TM52 (see http://www.qodaconsulting.com/
resources for downloads) in that it also uses an 'adaptive thermal 
comfort' approach based on research that shows that people 
adapt to recent changes in external temperature rather than to a 
fixed limiting temperature. Therefore, in order to assess whether 
a building is at risk of overheating, the upper limit of the indoor 
comfort temperature needs to be known for each day. The 
maximum comfort temperature (Tmax) is calculated using recent 
daily average outdoor temperatures. 

 
The hourly operative temperature (Top) inside the building is 
calculated and compared to Tmax. In other words, the temperature 
experienced by occupants is compared to the likely maximum 
temperature they will find comfortable, with the following limits.

Naturally ventilated homes
Criterion 1: For living rooms, kitchens, and bedrooms
Top should not exceed Tmax by more than 1 degree for more than 
3% of occupied hours during the months of May to September.
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Figure 1: example output from TM52 simulation
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Criterion 2: For bedrooms only
Top should not exceed 26°C for more than 1% of occupied 
hours from 10pm to 7am. 1% of annual hours between 10pm 
and 7am is 32 hours, so 33 or more hours above 26°C will be 
recorded as a fail.

Mechanically ventilated homes
Criterion 1: For all occupied rooms
Top should not exceed 26°C for more than 3% of  
occupied hours.

The TM59 methodology is prescriptive so that it is consistently 
applied. It uses defined internal gain and window opening 
profiles, and specific weather files with clearly defined 
thresholds to provide a clear pass/fail result. It provides a set  
of profiles that represent reasonable usage patterns for a home 
suitable for evaluating overheating risk; the profiles have been 
developed to test the building design, not to cover all  
usage modes.

Complying with TM59 can present design challenges but 
ultimately creates a more comfortable environment. By having a 
building resilient to climate changes and where occupants are 
comfortable can also prevent the need for costly retro-fitting of 
cooling systems in the future.  

QODA uses dynamic thermal simulation to model overheating 
during the design process, and has extensive experience of 
ensuring that building overheating is avoided. Recent projects 
have shown the following:

• Restricted window openings (typically 100mm for safety 
reasons) are the single biggest barrier to avoiding 
overheating, and larger openings – e.g. secure louvres – are 
normally needed in addition

• Thermal mass is difficult to expose in domestic buildings and 
needs careful thought early in the design development

• Apartments are particularly prone to overheating, and  
single-sided solutions should be avoided where possible to 
allow cross-ventilation

• Mechanical night ventilation is a significant help, but only if it 
is quiet enough to avoid being switched off by occupants

• In multi-residential buildings, corridors are likely to overheat, 
particularly if domestic hot water distribution pipework runs 
through them

• Designs should avoid combining several risk factors,  
e.g. single-sided ventilation with high levels of  
South-facing glazing

 
QODA are experienced in combining the above to ensure that 
summer overheating is minimised or avoided, at the lowest 
possible project cost, and lowest ongoing energy consumption. 
We would be delighted to review your upcoming projects and 
give advice on avoiding overheating. Contact us on  
enquiries@qodaconsulting.com to find out more. 

Further reading:

• Technical Memorandum 52 (TM52), www.cibse.org

• Technical Memorandum 59 (TM59), www.cibse.org

• ‘The hidden problem of overheating’, Kathryn Brown, https://
www.theccc.org.uk/2017/08/08/hidden-problem-overheating/

• ‘Overheating in buildings: lessons from research’, Kevin J 
Lomas, https://www.tandfonline.com/doi/full/10.1080/09613218
.2017.1256136

 
The illustrations below show a variety of ventilation solutions that 
can be employed to control summer temperature in an en-suite 
study bedroom.
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Figure 2: basic natural ventilation with intermittent bathroom extract

Figure 3: natural ventilation using window and low level louvre

Figure 4: opening casement window with constant extract mechanical ventilation

Figure 5: full mechanical supply and extract ventilation, including winter heat recovery
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