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Indoor air quality in homes

Lots of sources… Lots to understand…



CF Hub and RESPIRE Indoor Measurements 

• High variability in pollutant levels across homes
• Driven by daily activities, ambient concentrations, housing type
• Cooking is a dominant source of indoor air pollution
• Marked seasonal differences in exposure patterns
• Concentrations almost always exceed WHO PM2.5 guidelines and 

are often above UK legal limits (outdoor guidance)
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(i) an estimation of the differential health effects associated with different indoor air pollutant sources both 
now and for future indoor and outdoor AQ 

(ii) a list of species for focus in future toxicological studies. 

Chemical Fingerprinting of Indoor Sources
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Chemical Fingerprinting of Indoor Sources



Contribution of different source factors from source apportionment analysis 
of FIGAERO-CIMS dataset. 

Chemical Fingerprinting in Real Homes
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Chemical Fingerprinting in Real Homes

Unique cooking, cleaning, burning sources, 
chemical fingerprints identified 
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UoM Indoor AQ Work

Insights from these projects:
• High variability in pollutant levels across homes
• PM levels well above that of the outdoor 
• Driven by daily activities, ambient concentrations, housing type
• Cooking is a dominant source of indoor air pollution
• Marked seasonal differences in exposure patterns
• There are unique chemical fingerprints of individual sources
• These can be tracked and monitored in real time 
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• What can we do about it?
• How will homes built to Future Standards impact IAQ?
• How will future climates affect this?
• How do mitigations effect running costs?



Future Homes
Support for the delivery of net zero new and existing homes

– Performance - Energy efficiency, systems and product performance

– Occupant experience - Indoor air quality, acoustics, overheating

– Productivity – new construction methods, digital delivery

– Policy and regulatory issues – barriers and drivers

Climate Change 
Adaptation

Energy Systems 
Transition

DigitisationClimate Change 
Mitigation



Contribution of different source factors from source apportionment analysis 
of FIGAERO-CIMS dataset. 

What are Energy House Labs?

Environmental chambers with controlled temperature ranging from -24ºC to +50ºC and humidity



Future Homes Experiments
Understanding exposure…..



Future Homes Experiments
Understanding exposure….. through controlled pollution releases



Future Homes Experiments
Understanding exposure….. through controlled pollution releases + detailed chemical fingerprinting



Future Homes Experiments
through controlled pollution releases

Hourly variation in the percentage reduction of accumulated CO₂ burden under various ventilation strategies, 
compared to the “no-ventilation” scenario, during controlled injection experiments. The x-axis represents the time 
since injection, in hours.



through controlled pollution releases

Ventilation considerations are very important in 
homes build to expected future standards!

Future Homes Experiments



Average mass spectrum of VOC emissions from two reference measurements conducted on 10 August (a) and 11

August (b) 2024 without ventilation. The vertical y-axes represent the relative fraction to the sum of total signal

intensities of compounds considered.

Background Exposure



Average mass spectrum of VOC emissions from two cooking experiments conducted on 12 August (a) and 

13 August (b) 2024 without ventilations. The vertical y-axes represent the relative fraction to the sum of 

total signal intensities of compounds considered. 

Cooking Emissions



Average mass spectrum of VOC emissions from two cooking experiments conducted on 12 August 2024 without

ventilations (a) and on 16 August 2024 with MedicAir purifiers on (b). The vertical y-axes represent the absolute

signal intensities of compounds considered.

Cooking Emissions/Mitigations
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Summary
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