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Improving homes and health with
sensor systems

Are they acceptable?
Are they effective?

Dr Tim Walker
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H TEMPERATURE re1 me more..

Front Room

Last reading Yesterday This week This month This year N

215-@® 215.@ 216 @ 219..@
21 2 . Wed 08-06-2022 From Mon 06-06-2022 June 2022 Show data

Current status: Comfort Zone

Thu 09-06-2022 9:59 &M Thig s in the ideal temperature range.

Bedroom

Last reading Yesterday This week This month This year N

219- @ 220 @ 223.. @ 22.1..@
20

2 1 6 . Wed 08-06-2022 From Mon 06-06-2022 June 22 Show data
. o

Current status: Comfort Zone

Thu 09-06-2022 858 &M Thic s in the ideal temperature range.




High (between 1000 and 10000 ppb)

OC C U pq nII. D q S h boq rd Some types of VOC can cause health problems at high levels.

(intuitive):

communicate risk;
Explanations;

Tips and advice;
Timescales for plofs.

Traffic light colour-coding to

Try opening a window to ventilate your home or using less

cleaning products and cosmetic sprays.

© Very High (over 10000 ppb)
Very high levels of VOCs for prolonged periods of time can
have serious effects on health. Try opening windows to

me and using less cleaning/cosmetic and DIY

Potentially harmful gases in the air (Volatile Organic tribute to air pnllutic:n.
CDmPOI.II'IdS - VOCs) Tell me more...

Last reading

61.0.@

Tue 05-04-2022 1257 p.m. | Introduction to VOCs in the Home

Yesterday This week

3002, @ 3002...@ 31

Mon 04-04-2022 From Mon 04-04-2022

VOCs are gases emitted by a wide variety of things commonly found in the
home. Paints and varnishes, cleaning products, furnishings and cosmetics
can all contribute to the level of VOCs. As such, concentrations of many

This year o VOCs can be up to ten times higher indoors than outdoors.
876.8 .. @ ‘

Some VOCs can cause lung irritation, especially in children. They can also
2022 Show data

make respiratory allergy symptoms worse, such as asthma. Common short-

Current status: Acceptable

This is within the indoor acceptable range.



Coastline

Dashboard (risk

Sensor Readings Colour Key

Temperature

® cod {under 12 °C}
® cool (between 12 and 16 °C)
@ comfort Zone (between 16 and
24 °C)

Hot (between 24 and 27 °C)

Humidity
. Too Damp (over 65 %RH)
@ comfortable (between 46 and
65 %RH)

Too Dry (under 46 %RH)
%RH = percent Relative Humidity

VOCs

@ Acceptable (under 1000 ppb)
High (between 1000 and 10000

ppb)

@ Very High (over 10000 ppb)

ppb = parts per billion

PM2.5

® Good (under 12 pg/mi)
Moderate (between 12 and 35.5

pg/m?)

® Unhealthy for sensitive groups

(between 35.5 and 55.5 pg/m?)

® Unhealthy (between 55.5 and

eCO,

@ Very Good (under 350 ppm)
®cood (between 350 and 1000
ppm)

Poor (between 1000 and 2000
ppm)
@ Very Poor (between 2000 and

. Very Hot (over 27 °C)
°C = degrees Centigrade 150.5 pg/m?) 5000 ppm)

‘ery Unheal (between 130.5 Extremely Poor (over 3000
@ very Unhealthy (b @
and 230.5 pg/m¥) ppm)

Hazardous (between 250.5 an m = parts per million
@ dous (b d  ppm = parts per milli

350.5 pg/m?)

focused):

* ‘Dirds-eye’ view of
all properties;

» Colour coded;
e Sortable;
* Detailed views.

Show Colour Key o°

Project View
Showing DAILY average sensor data for 149 system(s) on Tue 07 Jun 2022

Show WEEKLY averages

: << Previous Day | | Next Day => r choose a specific date: | dd / mm / yyyy ||§|

Search: I

View
Participant
Dashboard

Bedroom Frontroom Frontroom Frontroom
Humidity TVOC eCo2 PM2.5

Bedroom
Temperature

Frontroom
Humidity

4 Smartline Frontroom
UPRN Temperature

55.6 %RH 60.2 %RH 8.5 pg/m?

1364 ppb 1298.6 ppm

65.6 %RH 68.6 %RH 853.9 ppm 3.3 pg/m?

®

0.2 %RH 59.9 %RH 0.2 ug/m?

®

57.9 %RH 0.4 ug/m?

&)

51.2 %RH . 506.3 0.5 ppm

®

59.3 %RH 0.0 pg/m®

®

70.4 %RH 0.7 ug/m?

&)

62.4 %RH 5 % No data MNo data

)




Value and Challenges of Co-design

Valve:

* Practical wisdom on what is sensible to
pursue, rather than technologically
possible;

* Increase system usefulness though
tailloring 1o user needs;

 Fun.

Challenges:

» Recruiting a diverse user testing group;
» Requires a team with diverse skills;

* Implementation of all the new ideas.




Research Questions

Was the system acceptablee
Was the system used?¢
Was the system usefule
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Occupant

Example 1.

Family

Example 2.

Family

What did the sensor
dashboard indicate?

High humidity (65-
80%) downstairs.

Drop in temperature.

Issues identified on home visit

Humid property with mould;

Large fish tankin the living room,

open vivariumin the halway.

Fuel pov erty;

Caused by a changein
circumstances leading to loss of
income and benefits.

What action was taken?

Advice and guidance on v entilation;
Replaced fans;

Installed Positiv e Input V entilation (PIV) system.
Emergency Hardship Fund (Coastline);

Covid Winter Grant (Council), heated throw and energy
vouchers;

Support from a local energy charity:
« top up vouchers;

« Changein energy supplier;

«  Warm Home Discount payment.

EPC rated high, but Coastline surveyor found loft
installation remov ed (by previous occupant). Cause of
high costs









Conclusions

« System useful for identifyingrisk, but need to be
matched with human capacity for intervention and
social support;

« Housing Associations are uniquely placed as
intermediariesto improve health and wellbeing
among populations which face social and health
Inequities;

« Research and innovation not possible without

community participationand co-design.
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“What you might at first see as a

technical problem is actually a

social problem”

Coastline Support Team member
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