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Overview of the INGENIOUS project Real home assessment survey

Deployment set-u
wP3 wra p y p
Modelling and simulations
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3 rooms per Cellular connectivity, Wi-fi and plug
extensions
household
Home Visit 1 Home Visit 2 Home Visit 3 Personalised
(Day 10/11) (Day 14) Feedback .
Kitchen
* Researcher calls * Researcher obtains  + VOC canister & PM * Health & behaviour * Participant receives
participant to explain informed consent sampler are installed questionnaire is feedback on indoor
study & assess « Home survey is (sub-sample) administered air pollution . .
eligibility administered « AirGradient sensors, + Participant has Livin groom
+ Building audit is VOC canister & PM opportunities to ask
performed sampler are removed any questions
* AirGradient sensors * Qualitative interviews
are installed scheduled (sub-sample) C h i ld ’s b ed room

2-week monitoring (N = 300)

» AirGradient sensors collect data
» Participant completes two diaries

72-hour monitoring (N = 150)

» VOC canister & PM sampler collectdata

UNIVER * Participant completes one diary
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Recruitment of households House tenure, childhood asthma, ethnicity

Table 1 The recruitment target of 300 BB families stratified by child ethnicity, housing tenure and childhood asthma
Housing tenure
Private/mortgaged property Rented property
(n=210; 70%) (n=90, 30%)
° Asthma (50%) Non-asthma (50%)  Asthma (50%) Non-asthma (50%)
310 Households corresponding to Eimicty _ South Asian nd816.0%  ned7; 15.7% n20,67%  n-20;6.1%
[ , {n:‘l 35; 45%)
~3 . 5 M (0] bse rvations ! White British n=48; 16.0% n=47; 15.7% n=20; 6.7% n=20; 6.7%
(n=135; 45%)
Other n=10; 3.3% n=11; 3.7% n=5;1.7% n=4; 1.3%
(n=30; 10%)
BiB, Born in Bradford.
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Spatial distribution of INGENIOUS households by postcode district and
locations of the outdoor monitoring stations of the outdoor sensor network




Thermal comfort —-thresholds

[72] .
S ~30% of households in fuel poverty % Overheating
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Estimated differences in Systolic (SBP) and diastolic
blood pressure (DBP) of individuals with and without
hypertension per 1 °C decrease in average personal
environmental temperature over 24 h before the clinical
visits in winter and summer (results from the AIRLESS
project with 250 participants)

Considering the high
prevalence of
hypertension in the UK,
| expect similar results !




Hygrothermal conditions: Mould growth risk

Semi-quantitative mould assessment (visual and olfactory
observation) is considered as reliable as quantitative methods

A simple framework to assess health risks

P-J model of Growth mould risk for CLASS-A materials

Hygrothermal conditions where no mould growth is expected
Hygrothermal conditions where mould growth is possible especially on vulnerable materials
o Hygrothermal conditions where mould growth is possible

Growth curve line of lower critical RH
—— Growth curve line of upper critical RH

Indoor hygrothermal

conditions (310 households)
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of visible mould and severe respiratory symptoms
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Outdoor air pollution levels (PM)

Outdoor air quality network
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Outdoor air pollution levels (PM)

Outdoor air quality network

Outdoor air quality network
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Indoor-generated PM component dominates total household exposure !
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Conceptual model: Understanding air changes, sources and loss

rate coefficients
(A) Inert pollutant
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Case study participant (kitchen)
Automated estimation of air changes using CO, as a tracer gas

— Indoor CO, — Outdoor baseline CO, — Exponential decay CO, model
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Density

Carbon dioxide and air Category
- CO, levels <1000 ppm
Change rates per hour 1000 ppm < CO, < 2000 ppm

o m <CO, < m
(ACH): All households B oo < a200 i

Kitchen

100 4

Number of hours
value

- CO, levels >4000 ppm

0+

0 100 200 300

. o o o . Living room
Highest ventilation rates in kitchens el
% 400 4
ACH histogram plot Diurnal pattern of ACH - g o]
o 32
— Kitchen | | i E g200-
—— Living room 1.4 - L -g
091 — Child’s bedroom 5
z
12 i | 1] 100
- % — Child’s bedroom
s g 500 +
5 1.0 B _8 400+
0.3 < qé g 300
0.8 B 3 %
P _ e
\‘::. 2 100 4
0.0 o , i |
0 1 2 o 3 4 5 0 é 1'2 1‘8 2 5 180 200 %0
hour Household Number (N=310)

5B UNIVERSITY OF
&% CAMBRIDGE

Highest CO, levels in children’s bedrooms



Indoor and outdoor particulate matter (PM)

100 - Indoor generated
N Outdoor generated
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Mean total exposure to PM 2.5 [ug/m’]
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The total exposure of each INGENIOUS household has

been disaggregated to indoor- and outdoor generated

sources (average per household over 2-weeks).

exposure varies significantly between
participants.
*Outdoor-generated PM is a significant component of
exposure for all participants.
*Over 50% of households exceed WHO daily PM,.
guideline limit of 15 pg/m?3
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Indoor daily mean levels below WHO guidelines
B Indoor daily mean levels above WHO guidelines
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Summary

«Significant percentage of households in fuel poverty (evaluated with static criteria)
*Overheating may be an emergent problem as we make houses more airtight

«Analytical techniques can be used to maximise information content of measurements (i.e. ventilation
rates, loss rate coefficients and indoor emission rates for modelling work etc.);

*Households are significant exposure sites to PM as concentrations often exceed recommended WHO
guidelines due to significant contribution from both indoor and outdoor sources;

sIndoor- and outdoor-generated PM have distinct chemical composition (and therefore potential
toxicities);

*Health impacts from indoor PM currently unknown and cannot be referenced against outdoor,
epidemiologically-derived WHO PM recommendations;

Novel network methodologies developed are a powerful tool to understand sources of air pollution,
their health effects and to guide targeted interventions/policy recommendations.
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Who we are
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