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Indoor Air Quality
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The Air We Share:
Why Clean Air Matters
for Our Health {

A talkk by Paul Kershaw, from Cambridge
Retrofit Hub

Fnd out about keeping our hames damp- and
poluton-free. As so offen,. making sustanable
cholces can be better fov us n other way's 100/

Wednesday 1ith February, 7:30pm
at St Andrew’s church hall, High Street,
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Name that tourist destination ) serkort
London, 1952, The Great Smog
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Name that tourist destination ) serkor
Beijing Birds Nest Stadium, 2008
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Name that tourist destination ) seror
New Delhi, India Gate before and during lockdown
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e Temperature

The World Health Organisation supports a minimum
room temperature of 18°. WHO further states:
“"There is no demonstrable risk to human health of

healthy sedentary people living in air temperature of
between 18 and 24°C.”
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Damp and
mould

Temperature

18°C

Effect

Minimal risk to healthy

person
Vulnerable households may

need higher temperatures

Under 18°C

May increase blood pressure
& risk of cardiovascular
disease
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e Tem pera ture Scofield-/Sterling-Diagram

e Humidity Y% Fung = —
,_4

An effective measure of '
ventilation Viruses

<7\ Bacteria

Infection

Relative Humidity [%)
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e Temperature + Humidity
Wet Bulb Temperature

Relative humidity (%)
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PM2.5 (Particulate Matter 2.5) refers to fine particles with diameter of 2.5
micrometers or less. Due to its tiny size, PM2.5 can be absorbed into
bloodstream and the lungs, so that long-term exposure to high concentration
of PM2.5 environment may cause eye and nose irritation, cough, asthma,
emphysema, lung disease, heart attacks, cancer and etc.

Reference Reference
NAAQS(2012) | NAAQS(2024)

Status

55.5~999.9 55.5~999.9

12.1~55.4 9.1~554

0~12 0~9




IAQ | What do we measure? 0 et

PM2.5 (Particulate Matter 2.5) refers to fine particles with diameter of 2.5
micrometers or less. Due to its tiny size, PM2.5 can be absorbed into
bloodstream and the lungs, so that long-term exposure to high concentration
of PM2.5 environment may cause eye and nose irritation, cough, asthma,
emphysema, lung disease, heart attacks, cancer and etc.

e Combustion - cooking, heating (esp.

Reference Reference
NAAQS(2012) | NAAQS(2024)

log burners & fires), candles

Status

e Cleaning products - inc air fresheners

e Biological - pets, mould, dust mites 23579999 | 55.579999

e Qutdoor Pollution 12.1~55.4 9.1~55.4

0~12 0~9
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PM10 (Particulate Matter 10) refers to particulates with a diameter of 10
micrometers or less. Due to the larger size, it's inhalable but penetrates no
further than bronchi as larger particles can be filtered out by cilia and mucus
of nose and throat. It normally considered as less harmful to health than

PM2.5.

Status Unheatthy Very
Good Moderate for Semsitive Unhealthy Mazardous
Pollutant | | ~ Croups Unhealthy |
Sa/td) 12 [121-354 | 355-55.4 | 55.5-150.4 1505-2504 | 22505
e <54 |54.1-154 | 154.1-255 | 255.1-354  354.1-424 2425

wg/m')

— $700 | 701-1000| 1001-1500  1501-2500 ' 2501-5000 | 25001



IAQ | What do we measure? 0 femeHee

PM10 (Particulate Matter 10) refers to particulates with a diameter of 10
micrometers or less. Due to the larger size, it's inhalable but penetrates no
further than bronchi as larger particles can be filtered out by cilia and mucus
of nose and throat. It normally considered as less harmful to health than
PM2.5.

e Combustion - inc smoking

e Activities - cleaning, vacuuming, " status o -
. . . . erate  for Semitive  Unhealt
crafts/DIY, 3D printing, printing, Poligtant | o0d Moderate fedemiee USKEIIRY | imeatty | Mo
Cleaning pl’OdUCtS ) | 512 [121-354 | 355-55.4| 55.5-1504 | B0S-2504 | 22505
g <54 |54.1-154 |154.1-255 | 255.1-354 | 354.1-424 425

pg/m')

® OUtdoor PO"Ution - | -.700‘701—1330“331-1528 1501-2500 2501-5000

(ppm)
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Formaldehyde (HCHO) is a colorless and strong-smelling gas with formula
CH20, which has been classified by IARC as Group 1 carcinogen. Long-term
exposure to just low doses could cause chronic respiratory diseases,
nasopharyngeal carcinoma, colon cancer, brain tumors, nuclear gene
mutation and etc.

States
eaithy UnHealthy

HCHO (mg/m <01 po



IAQ | What do we measure? 0 femeHee

Formaldehyde (HCHO) is a colorless and strong-smelling gas with formula
CH20, which has been classified by IARC as Group 1 carcinogen. Long-term

J‘ exposure to just low doses could cause chronic respiratory diseases,
nasopharyngeal carcinoma, colon cancer, brain tumors, nuclear gene
mutation and etc.

e Pressed wood products - plywood, MDF
e Adhesives, paints
e Insulation (synthetic)
e Textiles
States

e Combustion reaithy Unheaithy

e Household/personal care products MCHO (mg /m
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TVOC (Total Volatile Organic Compounds) refers to various common VOCs
including benzene, toluene, styrene, formaldehyde and etc. Due to their
volatility as well as toxicity, irritability and carcinogenicity, long-term
exposure to TVOCs can cause damage to the skin, liver, kidneys, central
nervous system and etc.

Status | Reference

351~500

101~350

1~100




IAQ | What do we measure? 0 femeHee

TVOC (Total Volatile Organic Compounds) refers to various common VOCs
including benzene, toluene, styrene, formaldehyde and etc. Due to their
volatility as well as toxicity, irritability and carcinogenicity, long-term
exposure to TVOCs can cause damage to the skin, liver, kidneys, central
nervous system and etc.

e Aerosol Propellant e Furniture & carpets
e Plastics e Building materials |
e Paints, adhesives e Office equipment Status | Reference
351~500
e Cleaning supplies e Dry Cleaned Clothes
101~350
e Air Fresheners e Pesticides

1~100
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D CO is emitted as a product of the incomplete combustion of carbon-based
fuels from cooking and heating appliances, especially gas boilers that are not
correctly installed, maintained or ventilated, as well as tobacco smoking.
Exposure to CO causes cognitive impairment (low concentrations) and death
coO (high concentrations).
Carbon Monoxide

Carbon monoxide (CO) detectors are

essential in the UK for detecting 9ppm | Maximum indoor safe CO level over 8 Safe short-term
- - hours exposure

poisonous fumes from fuel-burning

app'iances. Laws in Eng'a nd' 200 Physical symptoms (headache, dizziness, | Fatal In hours

ppm nausea)

Scotland, and Wales require them in

z z 2 800+ Severe symptoms, Unconsclousness Fatal within manutes
rooms with boilers, fires, or stoves. cam
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‘ ' Carbon dioxide (CO2), is a natural metabolic waste product that is exhaled during
‘ breathing, but it is also a greenhouse gas produced by human activities (like burning
fossil fuels) that impacts the environment and human health at high concentrations.
CO, CO2 is not a pollutant but is used as an indicator of the level of ventilation.
Carbon Dioxide
0=C=0

Status | Reference

1501~5000

1001~1500

400~1000




IAQ | What do we measure? ) FEmeHRe

D"

‘ Carbon dioxide (CO2), is a natural metabolic waste product that is exhaled during
breathing, but it is also a greenhouse gas produced by human activities (like burning
co fossil fuels) that impacts the environment and human health at high concentrations.
Carbon Dioxide
O=C=0

e Breathing, humans & pets

e Combustion
Status | Reference

e Smoking 1501~5000

1001~1500
400~1000




How do we improve our IAQ?
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THE CANARY RESUSCITATOR
Invented in 1896 and used until 1986,
was employed in mines to revive canaries

affected b ;




How do we improve our IAQ?

« Ventilate - cooker hoods, bathroom
fans, trickle vents overnight

» Purge ventilate -
at 5°C outside temp = 5 mins

» Keep indoor doors ajar

» Use more natural cleaning
products

» Use temp/humid sensor to monitor
and alert

@ CAMBRIDGE
RETROFIT
HUB

THE CANARY RESUSCITATOR
Invented in 1896 and used until 1986,
was employed in mines to revive canaries
affected by toxic gases
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The Solution: StoB3luften / House Burping

How to Do It
eOpen Wide: Open windows fully (not just ajar) and open interior doors for cross-
ventilation.

eShort Burst: Keep them open for the recommended time, creating a "shock" of
fresh air.

eRepeat: Aim for twice a day, often in the morning and evening, or after cooking/
showering.

Why It Works

ePrevents Mould: Quickly removes moisture

eSaves Energy: The walls and furniture stay warm, quickly reheating the fresh air,
making it more efficient than leaving windows slightly open for hours.

How Long?
e Winter: outside 5°C approx 5 mins, can be less if windy or good cross ventilation
e Spring & Autumn: outside 10°C approx 10-15 mins



How do we improve our IAQ?

Overnight
2 Night's Carbon Dioxide Levels in Bedroom

CO, ppm
3500
* 2 people Got up & opened bedroom door ————>
. . 3000
* Victorian Terrace
2500

* Urban location

Negative Health Effects

2000 ;F ————————————————— _—
1500
_J Needs more ventilation }
1000
- Closed bedroom door
500

~&0pen to rest of the house

0
18:00 20:00 22:00 00:00 02:00 0400 0600 08:00
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Indoor Air Quality when using a wood burning stove il
= COylppm}
2,000
1,500
AQI
1000
Status | Reference
500
o 151~500
| 23 ) 24 _ 25 _ % 27 28 29
100 51~150
Z e stmein) 0~50
— Temperature[*C)
= Humdy(NRH)
Status Unheatthy Very
Cood Moderate for Semaitive  Unhealthy Hazardous
Pollutant l , | Gooups Sy |
":{;3, $12 [121~354 | 355-55.4 | 55.5-150.4 1505-2504 22505
’:“: $54 |54.1-154 |154.1-255 | 255.1-354  354.1-424 2425
l::_f” <700 | 701-1000| 0011500 1501~2500 2501-5000 2S00
28 29




PM2.5 emissions of domestic heating methods [ ) i "

2,950 g/MWh 2,660 g/MWh 5.4 g/MWh 0.72 g/MWh 0 g/MWh
0, D s
u! -
Solid fuel Non-Defra Defra-exempt/ Pellet fired Oil fired Gas fired Electric
open fire exempt Ecodesign boiler boiler boiler heating

stove stove

—— Less dirty il Clean

Source: Chief Medical Officer's Report, 2022*
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Remember, it can be solved D) Eerrort
New Delhi, India Gate before and during lockdown
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