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PM3 s (ug m

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)

WHO AQG <15 pg/m® High Alert <35 pg/m?® = Qutdoor (daily mean)
EU daily limit <25 ug/m?® Very High (>35 pg/m?)
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| (a) Boxplot of Kitchen

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)

WHO AQG <15 pg/m?
EU daily limit <25 pg/m®

High Alert <35 pg/m?® = Qutdoor (daily mean)
Very High (>35 pg/m?)
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Clean Air
1 hour I 5
Expusure Cleaning Products
Wood Burning
Diesel Exhaust
Cooking Emissions
[ Rest period

-4% B o

%,
Nl Two-week washout — Procedure
— 24 , repeated for all five exposures

(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)  alist of species for focus in future toxicological studies.



Chemical Fingerprinting of Indoor Sources

(i)
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— -1 — 1 hour Clean Air
Sy
) (AA g Diesel Exhaust

Cooking Emissions

[ Rest period }

Two-week washout — Procedure
— 24 repeated for all five exposures

an estimation of the differential health effects associated with different indoor air pollutant sources both
now and for future indoor and outdoor AQ
a list of species for focus in future toxicological studies.
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Indoor air quality in homes
Lots of sources... INGENIOUS

Lnderzrand ng A'r Fallution in Somes

Personal Care Products Domestic Burning

Outdoor - Indoor

Cleaning Products

Indicates Exchange between
Indoor and Outdoor Air

Mould

Smoking

Paint Cooking

Building Materials Heating

Air Fresheners Vegetation




Chemical Fingerprinting in Real Homes MANCHESTER

The University of Manchester
g

||Cleaning Products Source ‘|

0.1

i, .

200 240 280 320 360 400 440 480

ol
oo

\|Biomass Burning Source (iii)|\

54
~

o
o

ot
o

0.001

Normalised Signal Intensity
]
2

200 240 280 320 360 400 440 480

HCandIe Burning SourceH

Signal Fraction
=
on

=
I

0.3

Indoor air quality in homes
Lots of sources... INGENIOUS o
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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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e 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?

spiratory tract

respiratory CNS CV System
tract

RESPIRE CF Hub Ingenious HIPTOX ?GY %nwf*ﬁltygi
Relating Environment- Integrated UnderstandING the Hazard Identification M EEHE_{E R
use Scenarios in Research sourcEs, Platform to Assess the
Pregnancy/Infanthood Observation traNsformations Health Impacts from
and Resulting airborne System for and fates of IndOor Indoor and Outdoor
material Exposures to Clean Air air pollUtantS Air Pollutant
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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

e These can be tracked and monitored in real time



Future Homes

Support for the delivery of net zero new and existing homes

Cllmz?\t.e Change Climate Change Energy S.y.stems Disitisation
Mitigation Adaptation Transition

— 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
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What are Energy House Labs? HOUSEfes

ENERGY ENERGY THERMAL SMART \ SMART MODELLING
HOUS HOUS M%%%AJ\%MYENTﬂ METERS HOMIE§ LABORATORY%

Environmental chambers with controlled temperature ranging from -242C to +502C and humidity
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Understanding exposure.....

Indoor air quality in homes
Lots of sources...
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Future Homes Experiments

Understanding exposure.....

Indoor air quality in homes
Lots of sources...
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through controlled pollution releases

(a)Ground Floor (b) First Floor

30 —
~25 m NO ventilation
P m trickle vents
;'320 = wm DMEV
= = MVHR
o 16 = = \edicair
=
o
10 =
5 —
O -

0 2 4 6 8 10 12
Hours since injection (Hr)

Active ventilation systems (DMEV, MVHR, Medicair) demonstrate significantly
faster reductions in PM2.5 concentrations compared to passive approaches
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Future Homes Experiments

Understanding exposure..... through controlled pollution releases

Indoor air quality in homes

Lots of sources...
Indicates Exchange between
/]

| Personal Care Products Domestic Burning
Cleaning Products Outdoor - Indoor
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Active ventilation systems (DMEV, MVHR, Medicair) demonstrate significantly
faster reductions in PM2.5 concentrations compared to passive approaches
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+ detailed chemical fingerprinting
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through controlled pollution releases
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Hours since injection (Hr)

Hourly variation in the percentage reduction of accumulated CO, 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.

Active ventilation systems (DMEV, MVHR, Medicair) demonstrate significantly
faster reductions in PM2.5 concentrations compared to passive approaches
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through controlled pollution releases
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Active ventilation systems (DMEV, MVHR, Medicair) demonstrate significantly
faster reductions in PM2.5 concentrations compared to passive approaches



&
/

—
J '_.

~~
- .

? MzZNCHESTER
Background Exposure ' 1824

‘ : e | VA
The University of-Milsaese

r

- &
I CMH‘._,r I CxH_._,Ol CxHFOE I CEHF03 I CIHFDE,:; \ ¢
- s 1 %
401 @ oo < X 200 . 1
: R i
30 - CsH150; 1
: ¥
20 -
_ o / CqHgO /
e I .
% 10 - 4Hg CeH10 CgH2404514 (Da) C10H300s5Sis (Dg)
S l l 5
I : = ;
5 L
L 30- ¥
- %‘
20 : "1
CgHio '3
10 - CLLH'E'% lchlE 3
D— “! ‘I = .'l T -— ;E
50 100 150 200 250 300 350 400 ® |

m/z (Th)

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.
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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.
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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.
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