e N
C ,n : £j 1__
2, P v

“gVentilatie tegen
- gvirusverspreiding: .
een pande-m|55|e |

K AR .
~n _——
-'-’ -. .

Marc Van Ranst,
-~ oy =







&=

sy o~

“PANDEMICS ARE LIKE A BOX OF CHOCOLATES...”
® Pandemi

ARSaV |







229E OC43
5 MRS NL63
"HKU1 MERS




CORONAVIRUS DISEASE 2019



& ALPHAB.1.1.7
rvpe oF yarunT: Variant of concern
TIMELINE OF THE st oocuenTen o September 2020

earLiesT pocumenten i United Kingdom

VA R I A N I s spece MuTamons: 11 50% more transmissible than eartier strains

OF CORONAVIRUS

sources WHO, Nationst Collsboratng Centre for Infections Diseases. n
Centers for Qisease Controf and Prevention

* There are indications that Omicron was already spreading
in western Europe before Ln‘u" dentified in southern Africa
The REVM health institute said it found Omicron in samples
dating from Nevembe ‘l ul”

A BETA B.1.351

rvee o varianT. Variant of concern
EARLIEST DDCUMENTED DK "W 2020
earuest oocumenten iv: South Africa
sPIKE MuTATIONS: 10

£) GAMMA B.1.1.248 3 DELTA B.1.617.2 5 OMICRON* B.1.1.5.29

reek of variant: Variant of concern reee oF varianT. Variant of concern

eapoest ppcoventio o November 2020 et oocmenteo on October 2020

EARLEST DOCumMENTED IN: Brazil eAruEST pocumenten in: India

PIKE MUTATIONS: 12 seike puranions 10 0% more transmissible than the Alpha variant

pe 0F varianT: Yariant of concern

earvestoocumenteo o November 24, 2021
earuesT oocumenten v Multiple countries

South Africa first reported the case”

IKE MUTATIONS: 32



Towards SARS-CoV-2 serotypes?

nature

7 3 Omicron

reviews
MICro

Etienne Simon-Loriere 1 Olivier Schwartz

Serotype 2

Gamma

Serotype 1

0.002

Nat Rev Microbiol . 2022 Apr;20(4):187-188. doi: 10.1038/s41579-022-00708
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National Coronavirus Reference Laboratory
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Deaths:

7,010,681

worldometer

Deaths per Day
Data as of 0:00 GMT+0
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The

Economist

The pandemic’s true death toll

Our daily estimate of excess deaths around the world

15.9m 21.9m 26m
With 95% confidence interval
2.4x% 3.4% 4x

official deaths

Official global covid-19 deaths - 6.5m

www.economist.com/graphic-detail/coronavirus-excess-deaths-estimates (accessed 12 sep 2022)



THE SWISS CHEESE ReSPIRATORY VIRLS PANDEMIC DEFENCE
RECOGNISING THAT NO SINGLE INTERVENTION 1S PERFECT AT PREVENTING SPREAD

SHARED RESPONSIBILITIES |

PERSONAL RESPONSIBILITIES

EACH INTERVENTION (LAYER) HAS IMPERFECTIONS (HOLES).

(NULTIPLE LAYERS IMPROVE SUCCESS.
@B MISINFORMATION MOUSE
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Link up with LIFEBUOY
for Health’s Sake.

The Influenza Scou

THE father who links up with

Lifebuoy Soap links up his whole
family with smiling health. There’s Remember
nothinﬁ like Lifebuoy for introducing LIFEBUOY
a wholesome cleanliness everywhere, SOAPismore
and destroyinrg the germs of disease than soap, it
and sickness. is a reputable
Lifebuoy Soap ensures antiseptic cleanliness. germicideand
See that the children use Lifebuoy Soap ;mt_ disin-

before going to school—use it for home
cleaning—use it at the office—use- it at the
toilet and the bath. .

LIFEBUOY SOAP

MORE THAN SOAP YET COSTS NO MORE.

LEVER BROTHERS LIMITED, PORT  SUNLIGHT.

L 11034
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Kerp them clean

The New York City Department of
Health gives this warning in its bulletin
on how to avoid contracting influenza:

“Don’t eat without first washing your hands.’

The United States Public Health Serv-
ice says: “The disease is spread by the
breath and secretions of the body, especially
of the nose and throat. For this reason

the hands should be washed frequently.”
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Hoest
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HOW DISEASE IS SPREAD

BUT
DONT SCATTER
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“Did ya get that fer yer birthday? Gee! that’s some hankachif.”

“Yeh, me mother made it fer me. It’s good fer a hundred sneezes.”
The World, October 7.
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Spanish Influenza
has endangered the prosecution

of the WAR In Europe.
There areiseocases in the Navy Yard

30 deaths have already resulted
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Coronavirus COVID-19

Physical Distancing Outside

m Distance
—> yourself at least 2 metres (6 feet) away
from other people

sn eann
Government o fIreland




TwWO sheep away.

2 metres

BEEF + LAMB

NEW ZEALAND
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MUST QUIT KISSING! |

MOBILE. Ala., ch. 8.—The city

commission today adopted recommen-
dations of the committee of public
i health closing all schools in the city,|
niotion picture houses and theaters on
account of the prevalance of an
epidemic of Spanish influenza. Pub-
lic gatherings including Liberty ral-
 lleg have been ordered stopped. The
health authorities have recommended
lthat persons refrain from kissing,

B—
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Lockdown












COVID-19: Stringency Index Our World

in Data

The stringency index is a composite measure based on nine response indicators including school closures,
workplace closures, and travel bans, rescaled to a value from 0 to 100 (100 = strictest).

aAdd country U Align axis scales

B Non-vaccinated [l Vaccinated [l Weighted average of vaccinated and non-vaccinated

Netherlands
80 =
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40

- )@
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Belgium
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Source: Hale, T., Angrist, M., Goldszmidt, R. et al. A global panel database of pandemic policies (Oxford COVID-19 Government Response
Tracker). Nat Hum Behav 5, 529-538 (2021). https:/doi.org/10.1038/41562-021-01079-8
CCBY
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“concerned that by reason “of the appear-
ance in epidemic form of Spanish Influ-
enza in the City of Pullman, for civic
reasons of public health protection, all
public places where people assemble are

CLOSED

This includes schools, all places of
amusement, dance halls, pool rooms,
churches, Sunday Schools, lodges, con-
ventions, etc. -

This order to become effective at noon,
Thursday, Octgber 10, 1918. - When all
danger of epidemic has passed this order

will be raised.

DE J L GILLELAND
— City.
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DEATH BRINGS
WARNING OF |
INFLUENZA

BAN ON DANCES
IS PLACED BY
HEALTH OFFICER

Voluntar‘if_'
Flu Ban

A health offick

Urged
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lo preventy
rd r l cing of the ventila

SCHOOLS CLOSE

———

vent Influenza in
Covmgton

. SIDEWALKS FLUSHED

——

NO  SERVICES IN, i :
CHURCHES SUNDAY}: -

Every Precaution to Pre- FLUSHlNG OR OILING
. OF STREETS URGED BYf
COUNCIL or-' DEFENSE i |ime o

D;\ ritwpum SV

CLASSES STOP

Seli

!Bathlng Prw:leges Are Optsnl
. to Members.

“| The military and regular classes

Po
lo

o
2
e
-
-
=

pe
to |n' Ynﬂuc =
b stuat fon. | She

~ NUMBER 8753,

In- - : | car]
=T | Cdv INGTON @“ I
18 LUDl ow LATONIA—

FUNERAL BAN i

15 ORDERED |

NEWPORT LIBRARY

No_ Exchange f Books I‘ENRY YOUTSEY °

Unm End of the




@ Niet-farmaceutische interventies

Wandelen
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De stijging die wel goed nieuws
is: fietstellers door het dak
dankzij corona

& fors

f .-
5 - <"
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N' Het Nieuwshlad

5. -

o .

Het fietstelpunt in Machelen. — € put

We hebben tijdens de strenge maatregelen in maart en april dubbel zoveel gefietst
als in dezelfde periode vorig jaar. Dat blijkt uit de vijftien tellers die langs Vlaamse
fietspaden staan. Eén teller zag elke zeven seconden een fiets voorbijkomen. En we
lijken niet meteen van plan de fiets weer te laten staan.

https://www.nieuwsblad.be/cnt/dmf20200722_96001432
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https://www.nieuwsblad.be/cnt/dmf20200722_96001432
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1918, women of the Department of War take a morning walk



ET away: from the

» cl .
lcy e ' stuffy, overcrowded
And Keep we“ £ | street cars, with their dan-

ger of contagion.

As a precaution against the influenza, keep out of | b i Kbk, 5
the mvpdl; ride a bicycle to and from your work. | Ride " b:C} C}e through the
Just look at the ruddy-cheeked delivery boys. riding to | pure, fresh air.
and fro. They demonstrate what a Bicyele will do for Wi : ‘ : ‘
YOU. Every man who lives a sedentary life NEEDS a , Nith an €asy-runmng, k)ng-lastmg CC.

BICYCLE. One will give you fresh air, new blood, a.
new lease on life. We've a model that will please you
and on PPk

ROANOKE CYCLE CO.

 108-108% West Cnmphell Avenwe

Bicycle, cycling will be a pleasure as wcfi
as a benefit. |

You will need a bicycle |
next spring, anyway,
and will save money by |
buying now. "

1918, Roanoke, West Virginia 1918, Canada Cycle & Motor Company
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Maskers










How to Make Mask for

Prevention of Influenza

1918, Edmonton Bulletin












May 1919, Popular Science

v

LADY NICOTINE
BEATS MASK LAW

A San t-'rnn'cmco ordlnnnce requires
every citizen to wear 2 mask dwring
the Influenza epidemic. This resonrce-
fu) smoker attached a rubberttubie to
his rigaret holder, fastened the holder
to t lapel with an ordinary pa-
per clip and kept up his dally batting

average (. the clgarct league.

1918, San Fransisco
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Ventilatie




Particle size
large »  small

Nasopharyngeal

Tracheobronchial

Pulmonary

Droplet transmission ‘ Aerosol transmission






KANTOOR o KANTOOR . KANTOOR

Carbon dioxide Temperature Relative humidity
Current 591 ppen Current 21 .0 °c Curremt 47 %
Daily lowest: ppm Daily lowest: 414 °C 16:51 Daily lowest: &0 % 14:25
Daily highest: ppem Daily highest: 639 °C 00:04 Daily highest &7 % 04:37
448 ppm Q& 24°C Q' 40%
01:17 S 16:56 ’ 16:57
02-24 02-23 02-23
op
40
400
22 02-23 2-24 02-25 2-22 02-23 02-24 02 2-22 02-23 02-24 02
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DeMorgen.

Ventilatie wordt
belangrijker wapen in
strijd tegen corona

De overheid neemt in de strijd tegen het coronavirus extra
maatregelen om de ventilatie in binnenruimten te
verbeteren. Sinds de heropening op 9 juni zijn cafés,
restaurants en fitnesscentra verplicht een voor hun klanten
zichtbare CO2-meter in huis te hebben. Horecazaken waar te
weinig ventilatie is, moeten investeren in extra verluchting.
Dat schrijft De Tijd.

Belga 22 juli 2021, 0531

https://www.demorgen.be/nieuws/ventilatie-wordt-belangrijker-wapen-in-strijd-tegen-corona~b6cf15d6/



ACTIEPLAN VENTILATIE
VOOR DE HORECA

[l. CO2-meters

Ik heb ten minste één COz2-meter in mijn zaak. Een COz-meter moet in elke afzonderlijke ruimte die publiek
toegankelijk is voor consumptie worden geplaatst.

De meter is op een geschikte plaats geinstalleerd, en niet in de directe nabijheid van een deur of raam.
De klanten kunnen de meter en het gemeten CO:-gehalte zien.

De meter staat aan.

De werking van de meter wordt elke dag voor de opening van de zaak gecontroleerd.

Tijdens de openingsuren van de zaak controleer ik regelmatig het COz-gehalte.

NNNNNKN N

Ik verbind mij ertoe alle nodige maatregelen te treffen om de drempel van 200 ppm COz in mijn zaak niet
te overschrijden. Indien die drempel wordt overschreden, verbind ik mij ertoe het hieronder uiteengezette
actieplan uit te voeren.

N

Als de drempel van 1.200 ppm CO:z wordt overschreden, sluit ik mijn zaak of een deel daarvan.

https://economie.fgov.be/sites/default/files/Files/Entreprises/coronavirus-actieplan-ventilatie-horeca. pdf



Gezond klimaat in de klas met
een CO2 meter

Een CO2 meter

in iedere klas

volledig betaald door
de overheid

|4

Ga \;obr gezo:‘ne‘ lucht
y Op school!

https://www.pedak.nl/gezond-klimaat-in-de-klas-met-een-co2-meter/



[ Nieuwsbrief Q Zoeken (O Meld nieuws

Weyts stuurt
richtlijnen rond

ventilatie op school
bij

© Belga 27/08/2020 12.14u

Vlaams minister van Onderwijs Ben Weyts (N-VA) stuurt de richtlijnen over ventilatie en verluchting
in klaslokalen bij. Zo is de aankoop van een CO2-meter aanbevolen en moet minstens de klasdeur op
elk moment op een kier blijven staan. "Als de inzichten evolueren, dan moeten wij mee evolueren.
Dan nemen we onze verantwoordelijkheid en actualiseren we de draaiboeken", zegt Weyts.

https://www.bruzz.be/politiek/weyts-stuurt-richtlijnen-rond-ventilatie-op-school-bij-2020-08-27



Marc Van Ranst @ @vanranstmarc - 23 aug. 2021 (oo e marc valI:IR\:‘:s\jE? @F‘)’\E;’[‘)f’:’tt’:;arc '_25 aug. 2021 , . 3. s
Stel dat je een CO2-meter afschrijft op 5 jaar, dan kost die ongeveer 45 SEWAEDEVA, Vhah ebben uitgegeven aan advertenties op

euro per jaar. Stel dat er 25 kinderen in een klas zitten, dan kost een CO2- Facebook'en Instagranitijdens de‘ Serste maanden van 202 (,2 miljoen
. . euro) kan je elk van de 2.500 basisscholen in Vlaanderen voorzien van ZES
meter 1,80 euro per kind per jaar.

CO2 meters.
Beste overheid, ik begrijp echt niet dat we dit ik onze scholen niet meters

. d krii | Ik denk daar wat van.
SROlEANIsEErd Kjgert (bron: @destandaard)

Facebook en Instagram

Januari tot en met juli 2021

Partijen in euro
1 NvA
2 VB §21.294

3 PvoweTs
4  Groen B 1 c0 385
§  Vooruit B 160 205

6 OpenviD [l 147103

7 CD&V 07098
8 MR B ss2
9  CDH | KRR
10 Ecolo | 14822
1 PS [11.415
-n ~ir s
Q 116 13 269 Q 14K ihi (1 & Q 118 13 193 Q 1.4K iht N
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] Nieuwsbrief (Q Zoeken (O Meld nieuws

Weyts: ‘Geen
verplichte CO2-
meter, onze ‘hoots
on the ground’
controleren waar
nodig’

© Belga 30/08/202109.57u

—

© Photonews | 20200826 1719 ZOOM Ben Weyts

https://www.bruzz.be/onderwijs/weyts-geen-verplichte-co2-meter-onze-boots-ground-controleren-waar-nodig-2021-08-30



0 Marc Van Ranst £ @vanranstmarc - 14 sep. 2021 (oo - Marc Van Ranst & @vanranstmarc - 14 sep. 2021 (& BT

W' Erzijn meer en meer coronagevallen in de scholen. Ik wil nog maar eens ¥ We willen graag onze scholen zoveel mogelijk open houden. We willen zo
pleiten om CO2-meters in alle klassen te installeren zodat men beter beseft weinig mogelijk zieke kinderen en zo weinig mogelijk kinderen in
wanneer men extra moet ventileren. Het is heel erg spijtig dat men dit nog quarantaine.
niet beslist heeft. Gevaccineerde volwassenen en goed geventileerde klassen zijn onze
(1/2) belangrijkste verdediging.

(2/2)
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B
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Q 24 12 185 Q 768 ihi R

-

Qs 13 51 Q 330 ihi .



Nieuwsblad Net binnen Mijn gemeente Sport Showbizz Puzzels Nieuwsblad lezen kost

minder dan je denkt.

# Minister Weyts gaat overstag: dan toch
verplicht CO2-meter in elke klas

Hannes Cattebeke

18 november 2021 om 09:55




Lessons from the COVID-19 pandemic for ventilation and
indoor air quality
LIDIA MORAWSKA, YUGUO LI, AND TUNGA SALTHAMMER

Science

-
Q&D;

=

Lesson 1 Lesson 2 Lesson 3 Lesson 4 Lesson 5 ~ Lesson 6 Lesson 7
Interdisciplinary - Ventilationmustgo  : Better building - Equivalent - Ventilation control - Ventilation - Indoor air quality
expert knowledge - farbeyond adviceto : designsthat optimize : ventilation—for . guided by risk - performance should : must be regulated to

should be the guiding
factor in infection :

“open the window.”

- ventilation
- performance, with

- example, filter-based
- or GUV devices-is

- assessment tools is
- unlikely tobe a

-~ be monitored at all
- times when buildings

risk control and - indoor air quality as - usefulasa - common (everyday)  are occupied.
indoor air quality - thefocus, shouldbe  : supplementin - practice in the future.
management in - theguiding principle  : spaces without - However, these tools
general. - behind the - adequate ventilation. - havearolein building
- construction of ' - design. ‘

- buildings in the future.

- protect human health
in public spaces.

SCIENCE, 25 Jul 2024, Vol 385, Issue 6707, pp. 396-401
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Window

SCIENCE, 25 Jul 2024, Vol 385, Issue 6707, pp. 396-401
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Window

SCIENCE, 25 Jul 2024, Vol 385, Issue 6707, pp. 396-401
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Fresh air Exhaust air
Heat exchange

% A== .

- - ol || o
Cleaning, : ¢ 7
disinfection ||| _# Ii

Window

SCIENCE, 25 Jul 2024, Vol 385, Issue 6707, pp. 396-401
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A L ILLUSTRATED CURRENT NEWS | e 0 ™

To Prevent

Influenza!

Do not take any person’s breath.
Keep the mouth and teeth clean.
Avoid those that cough and sneeze.

Don’t visit Eoorlz ventilated Elaces.

Keep warm, get fresh air and sun-
shine.

Don’t use common drinking cups,
towels, etc.

Cover your mouth when you cough
and sneeze.

Avoid Worry, Fear and Fatigue.
Stay at home if you have a cold.
Walk to your work or office.

In sick rooms wear a gauze mask
like in illustration.




Get the Anti “Flu Hablt

'"l

l

Wﬂi\ﬁ ——

|

-~

I\ I'IH"
=inli%
[ -

T
: QVA SH YO UR HANDS bEF ORE EATING ]

Topeka Health Service

1918, Topeka, Kansas



1858

Max von Pettenkofer 1000 ppm = “Pettenkofer number”
1818-1901



[Acrs or 1888.]

CHAPTER 149,

An Act to canse Proper Sanitary Provisions and Proper Ventilation
In Public Bulldings and Schoolhouses.

Secrion 1. Every public building and every school-
house shall be kept in & cleanly state and free from
effluvia arising from any drain, privy, or other nuisance,
and shall be provided with a sufficient number of proper
water-closets, earth-closets or privies for the ressonable
use of the persons admitted to such public building or of

_the pupils attending such schoolhouse.

Secr. 2. Every public building and every schoolhouse
shall be ventilated in such a proper manner that the air
shall not hecome so exhausted as to be injurious to the
health of the persons present therein. The provisions of
this section and the preceding section shall be enforced

_by the inspection department of the district police force.




CARBON DIOXIDE DETERMINATION S

A SIMPLE AND ACCURATE METHOD OF CARBON
DIOXIDE DETERMINATION, WITH
DEMONSTRATION.

BY G. W, FITZ, M.D., OF HARVARD UNIVERSITY.

Quantitative methods for the determination of carbon dioxide have
long been sought,— formerly, because it was supposed to be the
dangerous part of respired air; at the present time, because the
amount produced by the processes of vital oxidation is thought to be
directly proportional to the quantity of the volatile poisonous ele-
ments. The methods in use for its determination have been many.
Pettenkofer’s method, with recent modifications, is accepted as the
most exact, except perhaps certain absorption methods that can only
be carried out in a laboratory. The “ready ” methods for its deter-
mination, however, have been fairly numerous.

Wolpert’s method, used by the State police for the examination of
school-houses, is one of the earliest. It depends, in principle, on
the fact that lime-water becomes milky and opaque through the for-
mation of calcium carbonate by union with the CO, of the air tested.
A standard opacity is determined by noting when a black spot can
no longer be seen through a certain depth of the milky solution.
The method is quite inaccurate, varying with the rapidity with which
the air is forced through the solution.

The younger Wolpert has devised a method, which is much more
accurate, depending upon the neutralization of a standard alkaline
solution (sodic carbonate), using phenolphthalein as the indicator.
Wolpert has used this for testing the purity of air in contact with
the body under the clothing, and for air in adjacent rooms as well as
for the ordinary determinations. The method is accurate and con-
venient. The selution, however, must be made with care, since a
varying amount of water of crystallization in the sodium carbonate
makes serious variation in the strength of the solution. For ordi-
nary school examinations the method is beyond the technical skill of
the teachers, and hence unreliable. ¥

In order to get a simpler method, I made some experiments with
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lime-water, to determine how far a saturated solution would serve as
a standard solution.
lime bought in different parts of the country, and found that the
alkalinity of 100 c.c. was practically uniform in all. It was thus
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[ tested a number of saturated solutions from

found possible to make a standard
solution by merely measuring out a
stated amount of a solution of lime-
water saturated in the presence of an
excess of the hydrate and at ordinary
room-temperature,

After various experiments, I found
that an apparatus such as I now pre-
sent answered both for measuring
the volume of the air used and for
shaking the air and lime-water to-
gether. It is simply a cylinder or
cup of glass, with rounded bottom,
and a smaller open cylinder, with a
neck resembling that of a bottle at
one end. The smaller cylinder is
made to slip into the larger through
a collar of rubber tubing, so that it
forms an air-tight piston. When the
inner cylinder is drawn out, air enters
through its mouth. The amount of
air drawn in can be measured by
means of the graduations on the side
of the larger tube, the bottom of the
inner tube serving as an index.

A 1 per cent. solution of a satu-
rated solution of lime-water was
found most serviceable for the tests,
and may be made as follows : about
95 c.c.’s of water, to which several

drops of the phenolphthalein solution have been added as an in-
dicator, are neutralized by the addition, drop by drop, of lime-water
with shaking. As long as the pink color caused by the lime-water
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Key messages

*  Itis now well-established that COVID-19 transmission commonly occurs in closed spaces;
»  If well-maintained and adapted for use in the COVID-19 pandemic, heating, ventilation and air-

conditioning (HVAC) may have a I v role in ds
transmission of SARS-CoV-2;
*  Four bundles of non-ph stical interventions (NPIs) should be considered to reduce

airborne transmission of SARS-CoV-2 in closed spaces: the control of COVID-19 sources in closed spaces;
engineering controls in mechanically ventilated (by HVAC systems) and naturally ventilated closed spaces;
administrative ls; and | protective behavi

Scope of this document

This document provid. idance on heating, ventilation and air-conditioning (HVAC) systems in closed spaces in
the context of the COVID-19 pandemic.

Changes to the current update

The first update of the ECDC ventilation guidance document contains:

*  key new findings that hasise four bundles of NPIs to reduce the risk of SARS-CoV-2 transmission in
closed spaces;

*  updated references on the evidence of transmission in closed spaces;

*  recommendations based on the new evidence and on national and international guidance; and

*  an overview of national guidance ventilation doc ts in the context of COVID-19 based on an inquiry sent
to ECDC's National Focal Points (NFPs) for Preparedness and Response and NFPs for Influenza and other
respiratory diseases.

Target audience

Public health authorities in the European Union and European E: ic Area (EU/EEA) and the United Kingdom (UK).

https://www.ecdc.europa.eu/en/publications-data/heating-ventilation-air-conditioning-systems-covid-19
https://www.who.int/publications/i/item/9789240021280
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