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Considering summertime
relative humidity in older 
properties 
Factsheet for asset managers and 
retrofit coordinators. 



 

 

 

 

 

Introduction 
This factsheet aims to provide you with a better Figure 1: Climate Change predictions by 2050 and 2080 taken from the 
understanding of the impacts summertime relative humidity 
will have on older, traditional properties and provides advice 
on approaches to tackling them.     

Typically, these properties are over 100 years old. Traditional construction is building 

construction consisting of solid brick, earth or stone external walls, or pre-1919 

timber-framed external walls with any infill (BSI, 2023).  

We will outline the climate risks posed to our buildings by our changing climate and 

make suggestions on appropriate adaptations at behavioural, maintenance and 

refurbishment levels. We will also point you in the direction of advice on how to deal 

with condensation, damp and mould growth, moisture in building fabric and more 

general air quality issues. 

Climate change and Climate vulnerabilities 

The urgency and likely impact of climate change has been thoroughly assessed by 

scientists, the results of which are now widely published and regularly reported in the 

mainstream media.  

Current international decarbonisation efforts are unlikely to hold global warming to 

1.5˚c (UN, 2022).  Consequently, we need to plan for warmer, wetter weather, and 

more extreme weather patterns, including high winds, storm surges and intense 

precipitation.  

Rainwater damage is more likely to occur due to climate change (see Hayles, 2022), 

and changed precipitation patterns are impacting building envelope moisture 

dynamics. This will impact indoor environmental quality and occupant health, 

particularly if it leads to condensation, damp, and mould growth (Hayles et al, 2022). 

UK Climate Projections (UKCP18) dataset.1 

By 2050 

Summer average temperatures 
in Wales are projected to 

increase by 

1.34°C 

By 2080 

Summer average temperatures 
in Wales are projected to 
increase by 

3.03°C 

Winter precipitation in Wales Winter precipitation in Wales 
is projected to increase by is projected to increase by 

5% 9% 

Summer precipitation in Wales Summer precipitation in Wales 
is projected to decrease by is projected to decrease by 

23%16% 

Sea levels are predicted to rise 
across the country*, For example in 

North Wales  (Llandudno), by 

19cm 

Mid Wales  (Aberystwyth), by 

22cm 

South Wales  (Cardiff), by 

24cm 

Sea levels are predicted to rise 
across the country*, For example in 

North Wales  (Llandudno), by 

34cm 

Mid Wales  (Aberystwyth), by 

38cm 

South Wales  (Cardiff), by 

42cm 

1 – UK Climate Projections (UKCP18), Met Office https://www.metoffice.gov.uk/research/approach/collaboration/ukcp/index 
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https://www.sciencedirect.com/science/article/pii/S0360132322004218?via%3Dihub
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The impacts of increasing relative humidity are already being reported in some 

properties. We therefore need to prepare for these changing weather patterns 

and adapt our homes accordingly. In recent years there has been a focus on 

decarbonisation efforts aimed at improving the energy efficiency of our homes whilst 

reducing our reliance on fossil fuels.  Many of these energy efficiency approaches 

have changed the interrelationship between heat and moisture, adding to the risk of 

moisture build up.  

Traditional buildings take up moisture from their surroundings and then release 

it according to environmental conditions. Dwellings constructed using traditional 

methods also tend to have greater thermal inertia than modern homes, so they heat 

up and cool down more slowly. This ability to ‘buffer’ moisture and heat helps to even-

out variations in humidity and temperature.  This also means you are less likely to 

experience overheating in a traditional building during warmer weather. 

The interrelationship between heat and moisture in buildings is complex. In a well-

maintained building that is adequately heated and ventilated, the daily and seasonal 

cycles of wetting and drying, heating and cooling, balance out. However, that balance 

may be adversely affected when changes are made to building fabric, heating or 

ventilation e.g., to increase energy efficiency.  Invariably, this can lead to problems of 

moisture accumulation as well as overheating and fabric damage (Cadw, 2022). 

As a direct consequence, occupants may experience ill health due to poorer indoor 

air quality through exposure to condensation, mould and damp. 

Inadequate ventilation 

Reduced ventilation (should indoor air not be regularly exchanged / extracted) not 

only results in the build-up of moisture that can lead to damp and mould growth, but it 

also leads to a build-up of indoor contaminants or pollutants, which both contribute to 

poorer indoor environmental quality and subsequently reduced health and wellbeing.  

We need to be aware of the unintended consequences of interventions aimed at 

increasing energy efficiency that may lead to reduced ventilation and consequently 

increased moisture retention in buildings see full report as well as the impact of 

increased moisture due to changes in our climate. 
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https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgov.wales%2Fresilience-buildings-challenges-associated-climate-change-report&data=05%7C01%7CCSHayles%40cardiffmet.ac.uk%7C15dcb903a97d4ded263d08dad45bb5a1%7C189dc61c769b40488b0f6de074bba26c%7C0%7C0%7C638055787612725393%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=KvPGXpcGn71RNS8%2FM5B99x3xS4%2Fbkn3%2FHj%2FyZ3Z3jiA%3D&reserved=0


Current and future risks 

Climate vulnerability modelling has demonstrated that it is now more important than climate mitigation and adaptation approaches and how to tackle these concurrently. 

ever to consider how we adapt our buildings to address the challenges caused by a There is an optimal range of between 40-60% summertime relative humidity for 

changing climate. Understanding present and future climate stressors will help inform human health and comfort.  Anything beyond 60% is deemed too moist.  

Figure 2: Indoor daily maximum relative humidity averaged over the study period for six locations throughout 
Wales for baseline, 2030 and 2070 
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Summertime relative humidity in older 
properties in Wales is projected to 
exceed this healthy target daily in the 
region of 50-60% of the time between 
2021-2040; rising to over 75% of the 
time during 2061-2080 see report. 

As warm air can carry more moisture than cold air, the 

relative humidity level will be higher in a building that 

has the capacity to stay cooler in the summer months. 

Results therefore demonstrate there is the potential 

for poorer indoor environmental quality in our older 

housing stock during the summer due to this increase 

in relative humidity.  All geographical locations in Wales 

will experience this increase. 

So, what do we do about it?  The results show that 

ventilation strategies to improve the extraction of 

moisture-laden air, whilst diluting the concentration 

of pollutants that are present indoors, are necessary 

now and in the future to avoid increased incidences 

of condensation, damp, and mould growth, as well as 

adverse impacts from other allergens, particles and 

pollutants.  

Strategies range from changes in our behaviours, 

to increasing our use of both passive and active 

ventilation systems to reliably exchange air. 

Figure 3: The Schofield-/Sterling Chart 
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https://www.gov.wales/sites/default/files/publications/2022-12/evidence-briefing-resilience-of-buildings-challenges-associated-with-climate-change.pdf


Figure 4: Drying strategies for a more comfortable indoor environment 
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Manager/ retrofit coordinator actions Resident actions 

Air circulation (ventilation) 
strategies to reduce 
relative humidity, which 
ideally should be 60% 
or less (High humidity at 
night puts more stress on 
the human body) 

Mechanical air circulation 
(ventilation) strategies 

Design and layout 
issues 

Make sure windows can be readily opened 
and closed 

Use extractor fans, as they renew the ambient air in 
a room, which limits the emergence of any 
condensation and the appearance of mould all the 
while reducing the humidity level 

Where air tightness has been increased in the home 
[e.g. through internal wall insulation for improved 
energy efficiency] ensure appropriate mechanical 
ventilation is installed to stop moisture build up 

Are your dishwashers, washing machines and tumble 
driers in well-ventilated spaces? 

Try and cross ventilate (have windows 
open on opposite sides of a room/house) 
to maximise air circulation 

Install smart ventilation (and heating) controls 

Can clothes be dried indoors effectively and in well 
ventilated spaces? 

Maintain chimneys, flues and air vents, 
unblocking any that have been sealed 

Ceiling fans can help with air movement 

Think about the location of furniture to avoid mould in 
e.g. corners (where there is low air movement) 

Ensure roof and under floor spaces are well 
ventilated 

Extractor fans renew the ambient air in a room, which 
limits the emergence of any condensation and the 
appearance of mould all the while reducing the 
humidity level 

Are the dishwashers, washing machines, and tumble 
driers in well-ventilated spaces? 

Review the bath, shower and sink design for effective 
drainage 

Use mould-resistant paint in high moisture rooms, 
particularly in kitchens and bathrooms 

Reopen any closed ventilation routes, such as blocked 
chimney flues, air bricks, etc 

Always use an extractor fan in high moisture rooms especially 
washrooms and kitchens 

Install extractor fan in high moisture rooms especially 
washrooms and kitchens 

Ensure air filters are regularly cleaned if present in extractor fans 

Ensure air filters are regularly cleaned if present in extractor fans 

Install ceiling fans in overheating properties 

Choose constant extraction rather than purge extract 
triggered by relative humidity settings 

Ensure appropriate air filtering in mechanical ventilation systems 

Replace vapour closed insulation with a vapour open system 

Check the moisture output requirements of your white goods 

Manage air 
circulation 

(ventilation) 



Figure 4: Drying strategies for a more comfortable indoor environment 

Try and maintain a minimum 
indoor temperature. It is 
recommended that you 
never let the temperature 
of your home fall below 14oC 

Ideal bathroom temperature is 23oC 

Ideal baby/infant room temperature is 23oC 

Ideal living room temperature is 20oC 

Ideal bedroom and kitchen temperature is 16oC 

Invest in smart heating 
(and ventilation) control 

Fit a temperature and 
relative humidity monitor to 
alert when action is needed 
in rooms likely to experience 
higher moisture levels 

When any solid fuel is 
burnt carbon monoxide 
is produced 

Fit a carbon dioxide 
monitor to alert when 
action is needed 

Fit a Volatile Organic 
Compounds (VOCs) monitor 
to alert when action is needed 

As carbon dioxide levels rise, the quantity of 
odours, micro-organisms and volatile organic 
compounds (VOCs) in the air rise too 

VOCs are a wide range of carbon based 
(organic chemicals (compounds) found in 
various man-made and naturally occurring 
solids and liquids 

Some VOCs are harmful to human health 
and can cause environmental damage. 
Exposure to high concentrations of VOCs 
can lead to throat irritation, headaches and 
damage to internal organs. Continuous 
low level exposure often causes long-term 
health effects. The severity of the health 
effect depends largely on the type of VOCs 
present as well as the exposure time 

Typical indoor VOC sources include paint, cleaning supplies, 
furnishings, glues, permanent markers an printing equipment. 
Levels can be particularly high when there is limited ventilation 

Action: Carbon monoxide alarm to meet 
European Standards (EN 50291) 

Choose furnishing and consumer products with low VOC 
emissions 

Manage heat 

As moisture levels rise,there is greater risk 
of condensation, mould and damp 

Fit an audible carbon monoxide alarm 

This is not normally a problem as all the smoke 
and gasses should pass harmlessly out the 
top of the chimney. If however the chimney 
is blocked or leaky, the appliance is faulty or if 
the ventilation to the fire is inadequate, carbon 
monoxide gas may enter your property Manage air 

quality 

Regularly maintain the building to keep it in a good 
state of repair 

Avoid high-moisture activities 
indoors where possible e.g. 
drying clothes 

Dry clothes outdoors where possible 

Stop water 
from getting into 

your home 

Manager/ retrofit coordinator actions Resident actions 
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Organisations 

• BRE https://bregroup.com 

• Cadw https://cadw.gov.wales 

• Historic England Historic England - Championing England’s heritage | Historic England 

• Historic Environment Scotland Historic Environment Scotland | Àrainneachd Eachdraidheil Alba 

• National Trust https://www.nationaltrust.org.uk/ 

• The sustainable traditional buildings alliance STBA – UK Centre of Excellence for traditional 

buildings (stbauk.org)

• UK Centre for Moisture in Buildings UKCMB home - UK Centre for Moisture in Buildings 

Advice and guidance for older building maintenance and care 

• BSI. PAS 2035:2023 Retrofitting dwellings for improved energy efficiency – Specification and 

guidance.  British Standards Institution 

• BSI. PAS 2030:2023 Specification for the installation of energy efficiency measures (EEM) in 

existing buildings. British Standards Institution 

• BSI BS7913: 2013 Guide to the conservation of historic buildings.  British Standards Institution 

• BS EN16883: 2017 Conservation of cultural heritage - Guidelines for improving the energy 

performance of historic buildings.  British Standards Institution 

• BSI BS5250: 2021 Management of moisture in buildings. Code of Practice.  British Standards 

Institution 

• Cadw (2022). How to improve Energy Efficiency in Historic Buildings in Wales 43720 How to 

improve Energy Efficiency in Historic Buildings in Wales (gov.wales). 

• Historic Environments Scotland (2021). Technical Paper 35: Moisture Measurement in the 

Historic Environment 

• Investigation of moisture and its effects on traditional buildings. RICS (2022) 

Further Reading on indoor environmental quality  

• Arundel, A.V., Sterling, E. M.,Biggin, J. H. and Sterling, T. D. (1986).  Indirect health effects of relative 

humidity in indoor environments. Environmental Health Perspectives, 351–361. 

• EEA (2013), Indoor air quality. Denmark: European Environmental Agency.  Indoor air quality — 

European Environment Agency (europa.eu) 

• EPA (2010), Climate change, indoor air quality and health. Available online at: Climate Change, 

Indoor Environment and Health | Indoor Air Quality (INDOOR ENVIRONMENTAL QUALITY) | US EPA 

• EPA (2021). Indoor air quality. Available online at: https://www.epa.gov/indoor-air-quality-indoor 

environmental quality/introduction-indoor-air-quality 

• Kwok, W. T. (2016), Indoor air quality and its effects on humans—A review of challenges and 

developments in the last 30 years. Energy and Buildings (130) pp. 637–650. 

• Royal College of Paediatrics and Child Health (2020), The inside story: Health effects of 

indoor air quality on children and young people, available online at:  https://www.rcpch.ac.uk/ 

sites/default/files/2020-01/the-inside-story-report_january-2020.pdf 

• Spiru, P. and Simona, P.L. (2017).  A review on interactions between energy performance of 

the buildings, outdoor air pollution and the indoor air quality, Energy Procedia, Volume 128, 

2017, Pages 179-186, ISSN 1876-6102, https://doi.org/10.1016/j.egypro.2017.09.039 

• Tham, K. W. (2016).  Indoor air quality and its effects on humans—A review of challenges and 

developments in the last 30 years. Energy and Buildings, Vo.130, pp. 637–650. 

Further reading on climate vulnerability modelling 

• Hayles, C. S. (2022).  How resilient are buildings in the UK and Wales to the challenges 

associated with a changing climate?  Welsh Government.  Available online at https://gov. 

wales/resilience-buildings-challenges-associated-climate-change-report 

• Hayles, C. S., Huddleston, M., Chinowsky, P., & Helman, J. (2022) ‘Summertime impacts 

of climate change on dwellings in Wales, UK. Building and Environment’, https://doi. 

org/10.1016/j.buildenv.2022.109185 

Additional reading 

• UN (2022) The Closing window: Climate crisis calls for rapid transformation of societies.  

United Nations Environment Programme, ISBN: 978-92-807-3979-4 

Prepared for the Welsh Government by 

Embedded Climate Research Fellow (2023) 

Professor Carolyn Hayles 
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https://bregroup.com
https://cadw.gov.wales
https://historicengland.org.uk/
https://www.historicenvironment.scot/
https://www.nationaltrust.org.uk/
https://stbauk.org/
https://stbauk.org/
https://ukcmb.org/
https://cadw.gov.wales/sites/default/files/2022-04/How to improve energy efficiency in historic buildings in Wales - English.pdf
https://cadw.gov.wales/sites/default/files/2022-04/How to improve energy efficiency in historic buildings in Wales - English.pdf
https://cadw.gov.wales/investigation-moisture-traditional-buildings
https://www.eea.europa.eu/signals/signals-2013/articles/indoor-air-quality
https://www.eea.europa.eu/signals/signals-2013/articles/indoor-air-quality
https://www.epa.gov/indoor-air-quality-iaq/climate-change-indoor-environment-and-health
https://www.epa.gov/indoor-air-quality-iaq/climate-change-indoor-environment-and-health
https://www.epa.gov/indoor-air-quality-iaq/introduction-indoor-air-quality
https://www.epa.gov/indoor-air-quality-iaq/introduction-indoor-air-quality
https://www.rcpch.ac.uk/sites/default/files/2020-01/the-inside-story-report_january-2020.pdf
https://www.rcpch.ac.uk/sites/default/files/2020-01/the-inside-story-report_january-2020.pdf
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgov.wales%2Fresilience-buildings-challenges-associated-climate-change-report&data=05%7C01%7CCSHayles%40cardiffmet.ac.uk%7C15dcb903a97d4ded263d08dad45bb5a1%7C189dc61c769b40488b0f6de074bba26c%7C0%7C0%7C638055787612725393%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=KvPGXpcGn71RNS8%2FM5B99x3xS4%2Fbkn3%2FHj%2FyZ3Z3jiA%3D&reserved=0
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgov.wales%2Fresilience-buildings-challenges-associated-climate-change-report&data=05%7C01%7CCSHayles%40cardiffmet.ac.uk%7C15dcb903a97d4ded263d08dad45bb5a1%7C189dc61c769b40488b0f6de074bba26c%7C0%7C0%7C638055787612725393%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=KvPGXpcGn71RNS8%2FM5B99x3xS4%2Fbkn3%2FHj%2FyZ3Z3jiA%3D&reserved=0
https://doi.org/10.1016/j.buildenv.2022.109185
https://doi.org/10.1016/j.buildenv.2022.109185
https://doi.org/10.1016/j.egypro.2017.09.039

