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* Hva skal det beskyttes mot?

* Hvordan ser luftforurensningen ut?

* Hvordan opptrer luftforurensingen?

* Hvilke typer andedrettsvern benyttes?
* Hva er beskyttesfaktor?

* Hvorfor er tetthetstesting helt
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Stgvmasker over skJegg eller
bruk av munnbind er ikke
andedrettsvern!

St(z)vmaske gir |kke beskyttelse
mot kjemikalier!
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beskyttet av andedrettsvern?

COMMENTARY: COVID-19 transmission messages
should hinge on science

Figure 3. After more time (time = 2), the small particles are uniformly dispersed and
more of the larger particles have settled from the air. Persons B and C will inhale

- - = particles that are generally smaller, have a smaller size range, and are at a lower
Attime = 1, the aerosol is dispersing, and many larger particles R e ey

Attime = 0, an aerasol is ganerated by person A are settling. Person B inhales particles. Person C has no exposure
Person B receives droplet spray and inhales particles. !
Persen C has no exposure.

At time = 2, the aerosol is dispersed, and many larger particles
have deposited on the floor. Persons B and C inhale particles
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Figure 2. After some time (time = 1), the particles begin to disperse and larger particles

begin to settle from the air. Person B will continue to inhale particles of all sizes. Figure 3. After more time (time = 2), the small particles are uniformly dispersed and

more of the larger particles have settled from the air. Persons B and C will inhale - s 2 . e e
particles that are generally smaller, have a smaller size range, and are at a lower
concentration than at time = o. All of the particle sizes in a typical cough or sneeze aerosol are inhalable. The larger particles will

deposit in the nose, while smaller particles deposit in the lungs, where cell receptors for many

infectious respiratory viruses are typically located.

http://www.cidrap.umn.edu/news-perspective/2020/03/commentary-
covid-19-transmission-messages-should-hinge-science
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https://www.youtube.com/watch?v=h0xTKxbIElU

Luftbarne partikler

Luftforurensning, astma og
allergi — betydningen av ulike

partikler.

Heidi Ormstad, Martinus Lavik.

Tabell 1 Definisjoner og sterrelsesinndeling av luftbarne partikler

Svevestov

Nedfallstov

PM,,

Inhalerbar fraksjon
Grovfraksjon
PM, .

Finfraksjon
Ultrafine partikler

Nanopartikler

Respirabel fraksjon

Sot

Aerosoler

Stevpartikler som holder seg svevende i en viss tid (partikler
mindre enn 75 pum 1 aerodynamisk diameter).

Sterre partikler som ikke svever i1 luften mer enn noen
minutter for de sedimenterer (storre enn omtrent 75 um i
aerodynamisk diameter)

Partikler i svevestov med en aerodynamisk diameter mindre
enn 10 pm

Samme definisjon som PM,,

Partikler i1 svevestov med en aerodynamisk diameter mellom
2,5 umog 10 um

Partikler i svevestov med en aerodynamisk diameter mindre
enn 2,5 um

Samme definisjon som PM,

Partikler i svevestov med en aerodynamisk diameter mindre
enn 0,1 um (100 nanometer)

Noe ulike definisjoner, men oftest brukt om partikler 1
svevestov med en aerodynamisk diameter mindre enn 10
eller 50 nanometer

Partikler i svevestov med en aerodynamisk diameter mindre
enn 5 um

Svarte partikler i svevestev som 1 hovedsak bestir av ele-
mentzert karbon, stammer fra forbrenning av fossilt mate-
riale. Et eksempel er dieseleksospartikler

Faste partikler eller draper med liten nok diameter til 4 holde
seg svevende i luften
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Figur 1 Forholdet mellom en partikkel
med diameter pa 0,1 um (om lag som en
dieseleksospartikkel) og en partikkel pa
10 pm (for eksempel piggdekkstov)

Tabell 2 Relativt overflateareal og antall
for en gitt vektmengde kuleformede par-
tikler med ulik diameter

Diameter Relativ Relativt
(Lm) overflate antall

0,1 100 1 000 000
1.0 10 1000
2,5 4 64
10 | 1

https://tidsskriftet.no/2002/08/aktuelt-problem/luftforurensning-astma-og-allergi-betydningen-av-ulike-partikler

Starrelse av aerosoler

* En person kan med
blottet, normalt gye
se enkeltpartikler
ned til ca. 50
mikrometer.

* Mindre partikler er
kun synlig i sterkt lys.

e Partikler mindre enn
10 mikrometer sees
som take.

Basisbog i teknisk

arbejdshygiejne, Thomas
Schneider, 1986, side 36
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Definisjoner - aerosoler

Pergamon

Dust, an aerosol consisting of solid particles made airborne by
mechanical desintegration of bulk solid material (e.g., during
cutting, crushing, grinding, abrasion, transportation etc.) with
sizes ranging from a low as sub-micrometre to over 100 micro.

Spray, aerosol of relatively large liquid droplets products by the
mechanical disruption of bulk liquid material, with sizes upwards
of a few micrometre

Mist, an aerosol of finer liquid droplets produced during
condensation or atomisation, with sizes up to a few micrometres.

Fume, an aerosol consisting of small particles produces by the
condensation of vapours or gaseous combustion products. Usually
such particles are aggregates made up from large numbers of very
small primary particles, with the individual units dimensions of
the order if a few nanometres and upwards. Aggregate sizes are
usually less than 1 micrometre.

Smoke, an aerosol of solid or liquid particles usually resulting from
incomplete combustion, again usually in form of aggregated very
small primary particles. The aggregates themselves have
extremely complex shapes, frequently in form of network or
chains, having overall dimensions that ae usually less than 1
micrometre.

Bioaerosol, an aerosol of solid or liquid particles consisting of, or
containing, biologically-viable organisms (virus, bacteria, allergens,
fungi, etc.), with sizes ranging from sub-micrometre to greater
than 100 micrometre

Arraeak

Aerosols: Definition

» Definition of an aerosol: disperse system with air as carrier
gas and a solid or liquid or a mixture of both as disperse

phases.
» Aerosol particles (AP) have diameters in the range from
10~ #m to several hundred jim. They are larger than

atmospheric small ions:

I diameter (jim) | mass (g) concentr. (em %) I
Na 0.00038 4610 23 1017
AP 0.01-10 10-18 . 10-9 < 108

» nucleation (Aitken) mode: 10 *um - 10 'um in diameter
» accumulation mode: 107 um - 1 um in diameter

» coarse mode AP: = 1um in diameter

Trivte Stoertvme Anmeni 2521

http://folk.uio.no/truds/aerosols large Feb2018.pdf
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https://www.youtube.com/watch?v=DK]J-
iVsO6Ms&feature=emb rel end

https://math.mit.edu/~bush/?p=1873
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Enhanced spread of expiratory droplets by turbulence in a cough jet @C,mk
i 1 Wt Y. Li / Duslding end Enviromment 93 {2015) 86-96
Jianjian Wei", Yuguo Li

of x ineering, The University of Horg Kong, Pokfulem Road, Hong Kong
ARTICLE INFO ABSTRACT
Article history: Coughing has been confirmed as a significant vectar for It can be
w!“‘l’f“”“ delled physically as a turbulent jet to study the disp of explratory dropl ‘medlumunndom
Recrived in revised form walk model for particle tracking is employed to study the effect of tu fluctuation on di of
S June 2015 particles andjor droplets. The concept of reach probability s p it et s e q
Accepted 17 Jone 2013 sp:uddisnnce wmndyshmslrmjeﬂllecnughdn’hwmmnm prompts the wide spread of
Awailable online 20 June 2015
and y drop and that the effect of d (50 um) is most s il ticle
5 significant. When H are d ‘Mmelwmpmdesmsabww mall particles
mﬂtm@ﬂ lmnsemmedlspemonnngelnme ise direction, and a th in the trans-
Expiratory droplets verse d wpared to that 1 jon. Small particles are found to follow the alrflow
Particle tracking model closely, dispersing in the whole jet region, while only 1X of large particles exceed 2 m in the streamwise
Evaporation direction; nearly 10% of medium particles travel 4.0 m (initial uy = 10 myfs, mouth diameter D = 2 cm).
Dispersica after being exhaled, but fates of small droplets with initial diameter dyg = 30pm as
well as luge droplets with dyg = 100um are little affected by relative humidity (RH). The 30 um droplets
ds and i Lasl mmeIOpmwmhxm:mmdumaolmgedmpMsu
maln!ydnemlnedbyﬂnjﬂwﬂu and In the droplets are found to
be very sensitive to RH under humid conditions (RH > SCIX).
© 2015 Elsevier Ltd. All rights reserved.
1. Introduction coughing and sneezing |4-6], and rupture of liquid film at thermal
airways [7.8]. A number of droplet generation measurements have
Many y di can be itted via direct spray of found that the majority of i droplets during hing are in
droplets, long- and short-range airborne routes, and/or by indirect the sub-micron range, while coughing and sneezing can produce
contact. The precise transmission mode(s) for some diseases re- large droplets |[7.9—13]. Wells lHl ﬁrst defined large droplﬂs as
mains cont ial, eg. infl The lits review by those over 100 ym in y The mechanism of

Brankston et al. [1] concluded that influenza infection generally
occurs over short rather than long distances. On the other hand, a
literature review by Tellier | 2|, concluded that aerosol transmission
occurs at considerable rates, while Weber & Stilianakis | 3| found

droplet formation and origin is also associated with virus and
bacteria load in drop as path are limited to certain

areas of the body [7]. Lindsley et al |15] used the quantitative po-
lymerase chain reaction (qPCR) to measure the influenza virus in

contact, large droplet and small droplet (; 1) ission all to 1 particles from human coughs. Some 35% of the detected
be potentially important modes of ission for the i infl RNA was c ined in particles >4 pm in diameter, 23% in
v:ms These in-depth i also led the imp of particles of 1—4 pm, and 42% in particles <1 um, showing not only
ying exp of expi y droplets/droplet nuclei among that coughing by patients emits aerosols containing the influenza
people, as it is a prerequisite for ission of respi v virus, but also that much of the viral RNA is contained within
diseases. particles in the respirable size range.
The formation mechani of droplets have been The fate of expiratory droplets in the indoor environment, or

studied, including the instability and bruk up of mucus during

more specifically, how far they travel, is associated with exposure

and sub infection/di: The travel distance and disper-
sion of droplets is itself a c lex ph which is affected
= by the sub-micron-scale e ion of drop [16—18L, room

* Cocresponding author.
Email address: wei jianjian £8@gmail.com (). Wes)

http: | fdx.doi.org) 10.1016f; buildenv. 201506018
0360-1323/© 2015 Elsevier Ltd. All rights reserved.

ventilation and obstacles ll‘_l 21}, thermal plume around and

Fig. L Ulestration of the investigated scenario. Three sizes of partscies or droplets are released in 2 turbulent round cough jet

https://www.sciencedirect.com/science/article/abs/pii/

S0360132315300329?via%3Dihub
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Improved Strategy to Control Aerosol-
Transmitted Infections in a Hospital Suite

Farhad Memarzadeh, PhD, PE

ABSTRACT

Airborne transmission of infectious particles consists of droplets that are expelled by sneezing, coughing or otherwise distrib-
uted into the air. Although the liquid evaporates, the residue may remain in the air for long periods of time depending on factors
such as particle size, density, velocity, force of expulsion, humidity and rate of air flow. Air currents, aided by the ventilation system,
help to spread them over a wide area. The di ausing organisms then are inhaled by or come to rest on a susceptible person
who is subsequently infected.

This study simulated the infectious particle generated from patients cough using complex particle tracking methodologies
with variables such as particle trajectoryand air velocity over a specified time todetermine changes in distribution of the infectious
particles as they travel in the air. The study is the first of its kind to examine different aspects of the cough/ventilation system inter-
action. Comy ional Fluid Dynamics was performed to model and assess the interactions of exhalation flows of the cough parti-
cles with ventilation flow in a hospital suite. The results show that the low exhausts outperform the other exhaust locations in
terms of particle removal and the remaining particles around the bed.

However, from this study, it appears that 12 ACH with low exhausts exhibits the lowest number of particles remaining in the
room 5 minutes after a cough. Thus it can be concluded that 12 ACH is a more effective air flow for a patient room than 16 ACH

This study can be used 1o assess the frequency of infection occurrvences and to provide practical approaches to improve indoor
air quality and reduce nosocomial infections in the hospital setting.

INTRODUCTION healthcare facnlmes where there is likely to be a higher
The respiratory flows of infected patients are one of the  frequency of infecti icl ission. The risk of
main sources of infectious airborne path in hospital infection for healthcare workers (HCWs) can be very high
How ever this loplc has received very hnle atlcnnon among the  during an outbreak of airborne or droplet contact diseases. For
ing control ity, with a very limited  example, during the 2003 severe acute respiratory syndrome
number of studies on how exhalation flows interact with the (SARS) epidemic, 20% of the infected individuals worldwide
room vlenyllalnon sys.te::.e ‘l'herer has been s«;me focus i 1;:1 stud){- were HCWs. A recent ic review conducted by Li Y,
ing isolation rooms in the past few years, but not on the venti- 1 1 1
lation of general panem wards and other hospital areas where bemfg G Thop JW = i bolh %
A g and inadequate ventilation have an effect on the risk of infec-
p ly P might be encountered. An R BRR R ¢ g Ty
ioa 1 review ill that d with the  tion via infectious aerosols. An inefficient ventilation system
abundance of studies on ventilation and mdoor airdistribution  ¢2uses the spread of airborne disease, whereas an efficient
in hospital buildings such as schools, offices and homes, ~ ventilation system can help mitigate the spread of infectious
there has been a lack of study of ventilation effects inareas of  particles and thereby reduce ission of di
Farhad Memarzadeh is the director of the Division of Technical Resources at the National Instis of Health, Bethesda, MD.

© 2011 ASHRAE.

Number of Particles Produced
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Figure 1 Particle generation by sneezing, coughing and
during talking.

https://www.researchgate.net/publication/234076687 Improved Strategy to C
ontrol Aerosol-Transmitted Infections in a Hospital Suite/figures?lo=1
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1. Introduction
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RESEARCH ARTICLE
Human Cough as a Two-Stage Jet and Its Role
in Particle Transport

Jianjian Wei'2*, Yuguo Li"?

1 Department of Mechanical Enginsering, The University of Hong Kong. Hong Kong, 2 Shenzhen Institute of
Research and Innovation, Shenzhen, Ghina

Abstract

The human cough is a significant vector in the transmission of respiratory diseases in indoor
environments. The cough flow is characterized as a two-stage jet; specifically, the starting
jet (when the cough starts and flow is released) and interrupted jet (after the source supply
is terminated). During the starting-jet stage, the flow rate is a function of time; three temporal
profiles of the exit velocity (pulsation, sinusoidal and real-cough) were investigated in this
study, and our results showed that the cough flow’s maximum penetration distance was in
the range of a 50.6-85.5 opening diameter (D) under our experimental conditions. The real-
cough and sinusoidal cases exhibited greater penetration ability than the pulsation cases
under the same characteristic Reynolds number (Rec) and normalized cough expired volume
(Q/AD, with Q as the cough expired volume and A as the opening area). However, the effects
of Re. and Q'AD on the maximum penetration distances proved to be more significant; larger
values of Re. and Q/AD refiected cough flows with greater penetration distances. A protocol
was developed to scale the particie experiments between the prototype in air, and the model
in water. The water tank experiments revealed that although medium and large particies
deposit readily, their maximum spread distance is similar to that of small particles. Moreover,
the leading vortex plays an important role in enhancing particle transport.

Introduction

The human cough is known to be a significant vector for transmitting respiratory diseases in
indoor environments. Thousands of droplets per respiration can be released during breathing,
coughing and sneezing. Once exhaled, droplets evaporate and become droplet nuclei [1].
These droplets and droplet nuclei can contain elements such as sodium, potassium and chlo-
ride in solutes; DNA, lipids, glycoproteins and proteins in suspended insoluble solids; and, of
course, infectious pathogens if released by an infectious patient. Exposure to these pathogen-
containing droplets can occur via both short- (within 1-2 m of the source patient) and long-
(beyond about 2 m in the indoor environment) range routes. The former is known as direct
spray infection [2], in which relatively large (> 5 um in diameter) droplets or droplet nuclei
can be directly deposited on the nasal or oral mucosa of the new host. Short-range airborne
exposure via smaller droplets or droplet nuclei is also important in close proximity infection
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Figure 3.

The particle size classes: coarse mode, particles larger than about 1 pm mainly produced
by diminution processes; fine aeresel, particles smaller than about 1 pm mainly built up
by nucleation, condensation and coogulation; nucleation meode and ultrafine
aerosol, particles smaller than about 100 nm; nanesized aeresol, particles smaller
than about 20 nm; very very small aerosol, particles smaller than about 5 nm, parti-
cle behaviour dominated by surface effects, total number of molecules less than 500, mel-
ecular size aerosol, particles smaller than about 1 nm, less than 10 molecules in the par-
ticle. Reproduced from Preining [1998).
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Figure 1. Tri-modal particle size distributions using different particle metrics (number, surface area,
lung deposited surface area, and mass). For this figure, Dj, is the particle diameter, UFP are ultrafine
particles, and PM stands for particulate matter.
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Ultrafine Particle Metrics and Research Considerations: Review of the 2015 UFP Workshop
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Dust particles rernain suspended in the air when upward currents are greater than the speed at which
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_ Dust particle size is usually measured in micrometers, which are 1/7000 ol a millimeter or
Takis gt Catencs 1/1,000,000 of a meter. Particles capable of traveling great distances usually have diamaters less
Pant Version than 20 micrometars, (That's much smaller than the width of 3 human hair,) 1

Of the following types of parucles, which fit this description? (Choose all

that apply.)
¥ ) Clay particles, which have diameters of less than 2 micrometers
¥ b) Silt particles, which range from 2 1o 50 micrometers

©) Sand-size particles, which are greater than /5 micrometers
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Aerosols — settling vs. st@grrelse (aerodynamisk diameter)

Generation and Behavior
of Airborne Particles (Aerosols)

Paul Baron
Division of Applied Technology
National Institute for Occupational Safety and Health

Centers for Disease Control and Prevention

I. Aerosol Size Range

Particle size is often determined by the process that generated the particle.
Combustion particles usually start out in the 0.01-0.05 pm size range, but combine
with each other (agglomerate) to form larger particles. Powder is broken down
into smaller particles and released into the air; it 1s difficult to break down such
particles smaller than ~0.5 um. Biological particles usually become airborne from
liquid or powder forms, so these particles are usually larger than ~0.5 pm.

f———Combustion Particles —
(fume)
— Mechanical Generation —
(dust or mist)
—Bacteria—

— Viruses — | Spores ——|

| { |
| I

0.01 0.1 1 10
Particle Diameter (1um)
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Aerosols — settling vs. st@grrelse (aerodynamisk diameter)

Particle Settling in Still Air

Time to settle 5 feet by unit density spheres

0.5 um 1 um 3 um 10 um 100 pm

LI
41 hours 12 hours 1.5 hours

8.2 minutes

Aerodynamic diameter definition:

diameter of a unit density sphere that

settles at the same velocity as the particle 5.8 seconds
in question

Sma partikler vil holde seg

svevende i lang, lang tid

https://www.cdc.gov/niosh/topics/aerosols/pdfs/Aerosol 101.pdf
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Coughing and sneezing s41
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FIGURE 3. High-speed images of a cough recorded at 1000 frumes per second (fp.s.)

reveal the dynamics of the expelled gas and liquid phases. The sequence is displayed
for the umes (@) 0.006 s, (b) 0.01 5, (¢) 0.029 s and (o) 0.106 5. (¢) Lurge droplets
are ejected and their trujectones shown in this streak image. (f) A typical cough airflow

s visualized using a smoke generstor and recorded ot 2000 fps. Note that (¢) and (f)

are the superposition of the instantancous mmages of the droplets and cloud tjectories
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HEPA filter fjerner ikke
ultrafine partikler!

When HEPA Is Not Enough

The biggest health risk in the air we breathe
is related to ultrafine particles and hazardous
gases. These substances are able to
penetrate to the bloodstream through
alveoles in our lungs. The smaller the
particle, the deeper it will be able to
penetrate in our lungs. These kinds of
impurities are, for example, mold toxins and
particles from polluted outdoor air.

Removing them is not possible with
traditional HEPA filters.

Genano’s core advantage is the unique air
purification method that can eliminate
microbes and remove particles down to
nanosize.

The technology has been scientifically tested
down to 3 nanometer size particles (PM
0.003) — Genano Technology removes 99.5 %
of even the smallest of the particles.
Compared to standard HEPA filters, Genano's
purification performance is a 100 times
better in terms of particle size. In addition,
Genano also eliminates the microbes instead
of just collecting them.

Particle removal efficiency is often a
misleading parameter when comparing air
purifiers.

Think which is more important — to
remove 0,3 micron particles with 99,99
% efficiency — or to remove 0,003
micron particles with 99,5 % efficiency?
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Arbeidstilsynet om andedrettsvern

—

< Y-

Arbeidsforhold  MMS  Teme  Regelvark  Godijenningsregistre
A 5e oppdatart intormanion om Keranavieus: Tiitak Larbeidalives

Acveldatlyynet > Tomo > Peoeolio vereutstyr (V) > Andedenttovwn

Andedrettsvern

Andedrettsvern skal bare brukes dersom risiko for skader pa liv og helse
hos arbeldstakeren ikke kan unngds pd annen mdte.

Andedrottsven e ingen fullgod erstotning for ondee vernatiitak og skal fkke vasre en
permanent lasning pd et orbeidsmifjeproblem. Arbeldsgiver or ansvarig for & veige riktig
dndedrettsvern etter ardeidsoperasion, forurensingstype og skspanaringsnivd
Andedrettsvernat skal vanre tiiposset den ankelts arbeidstoker,

Andedrettsvern og korona

Les mer om bruk av dndedrettsvern og korona her! Korenavirus: Titok | srbeidalives.

Nér skal verneutstyr benyttes?

Parsondlg vernautstyr skal brukes nde tifredsstilionds vern av arbeldstakereny wikierhat,
helte og velfeed ikke kan oppnds ved teknlske Indtollosjoner pd arbeldsplotsen eller ved

endringer av arbeldumetoder eller orbeidiprosesser.

Angedrettsvern ber benyttes ved:
* opphold eller orbeid | foruranset atmosionrs yten at andre vernetiitak e innfart
o fjerning av el sller forurenaning
s vedilkehold og renglering

o korte orbeldsoperasjones med hay forurenining

oBS:

https://www.arbeidstilsynet.no/tema/personlig-
verneutstyr/andedrettsvern/

b o faktorer covonawmun - LRNE - Do kTt mot srmitte.

A se cppdatert informasjon om

Koronavirus: Tiltak i arbeidslivet

For & hindre potensiell smitte med det nye koronaviruset, er det viktig

at arbeidsgivere gjennomfarer en risikovurdering av mulig smittefare.

Det er scerlig viktig pd arbeidsplasser der man er i kontakt med mange
mennesker.

Sist oppdatert: 27. mars 2020

Arbeidsgiver skal risikovurdere faren for smitte

Som arbeidsgiver mé au tenke glennom risikoen og planiegge tiltak hvis de ansatte kan
komme | kontakt med smittede pé orbeladspliossen aller selv utgjere en smittefare,

Alle arbeldsgivere mé vurdere om de har ansatte elier innieid personale som kan kamme | en
smittesitugasjon, Arbeldsgiver skal kartiegge og rislcovurdere alle forer og prodlemer,

Eksempler pd risikofoktorer | forbindeise med koronaviruset

Arbeldetakere | rislkogrupper (se oversikt hos Folkehelseinstituttet)

¢ Neerkontokt med kolleger etler kunder/publikum (mindre enn 2 meter)
Manglende tilgang til hédndvask med sépe eller spritbaserte
nénddesinfeksjonsmidier

Manglende tilgong til nedvendig smittevernutstyr, eks, honsker, P3-masker,
visit/tette vernebriller

Manglende opplaring for de ansotte

Reisevirkaomhaet

Arbeldsgiver skal Iverksette tiltak for & hindre smittespredning | virksombheten.

Bedriftshelsetjenesten kon kontaktes ved behoy for bistend til slik risikovurdering og
ploniegging av titak,

https://www.arbeidstilsynet.no/tema/biologiske-
faktorer/coronavirus-tiltak-i-arbeidslivet-mot-smitte/
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https://www.arbeidstilsynet.no/tema/biologiske-faktorer/coronavirus-tiltak-i-arbeidslivet-mot-smitte/
https://www.arbeidstilsynet.no/tema/biologiske-faktorer/coronavirus-tiltak-i-arbeidslivet-mot-smitte/

Heglth and Ssfely
Exacutive

Respiratory protective
equipment at work

A practical guide

HSG53 (Fourth edition, published 2013).

Retp protective
-m::: ot work You can buy 1he book at www.hsebooks.co.uk and mast bookshops

" ISBN 978 0 7176 6454 2
- <

pere This book provides guidance on the salecton and use of adequate and sutable
O respiratory protective equipment (RPE) in the workplace., In order 1o comply with
) \ 1he law

it tals you when you can use RPE. using a simple step-by-step approach. it helps

you to dacide the adequate level of protection for 8 given hazardous substance

and how to salect APE that is suitable ‘or the particulsr wearer, task and work

arstronment, It also contans advion on how 10 make swra thatl the sdocked RPE

This is a web-fendly keeps workang effectively.

version of HSG53

publshed 06/13

https://www.hse.gov.uk/pubns/priced/hsg53.pdf

| dantity respeatory risha ¢ 1o task ﬂmkpqud;mg I

Health and Safety
Executive

[ 15 thw task Camed Out I an cogan-Ouficlen atrmosphem? (see para 4% }—Y;’

Specialet aguipment and
rRNIng wauind - seek achvion

T o

| ooty suomance om see Table 1) |

1

1 thom o COSHH gudance

sheet or safoly data sheal No Can you caloulate tho No

détaling RPE rogured and CroReCton ok you ned? Consut your RPE suppler

prfection Rade) _E%
Yos
Yers
I Calousde 1o proliction Sicior you reed ]
v

[ sty axsocpsato APE typos basadt on this itormation s Ttk ) [—————————

!

[ Kentity wearer 1acions ]

!

Dos 1hie omployes Nive 2 medcal Conaion that can afect ther wsa of s

RPE (so para 67) (afo

| +

Appeoprate medical
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[ Corsider wear times (she Tabke 2) I
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I & otrwr PPE requined? I

| No

No [ & the PPE comgantia? (s pera 651 ] EXD |
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Assigned Protection Factor (AFP) - Beskyttelsesfaktor

Assigned Protection Factors (APF)

Defined:

o Workplace level of respiratory protection
respirators are expected to provide when
employer implements a continuing, effective
respiratory protection program

/

https://www.slideshare.net/complianceandsaf
ety/respiratory-protection-li-v12

pennsylvania

APF Explained mﬂgmh |
|

e Ratio comparison of the amount of contaminant
outside the respirator and amount which may
intrude the face piece

e APF= Concentration outside respirator
Concentration inside face piece



https://www.slideshare.net/complianceandsafety/respiratory-protection-li-v12
https://www.slideshare.net/complianceandsafety/respiratory-protection-li-v12

Understanding the Difference

Testing and
Approval

Intended Use
and Purpose
Face Seal Fit

Fit Testing
Requirement

User Seal Check
Requirement

Filtration

Leakage

Use Limitations

Surgical Mask

Cleared by the U.S. Food and Drug

N95 Respirator

Evaluated, tested, and approved by

Administration (FDA) NIOSH as per the requirements in
42 CFR Part 84

Fluld resistant and provides the wearer Redy wearer's exp o par

p | gainst large drop Including small particie aerosols and

splashes.o;spraysolbodnyorm large droplets (only non-oil aerosols).

d: ulds. P the

from the wearer’s respiratory emissions.

Loosedfitting Tightitting

No Yes

No Yes. Required each time the respirator
is donned (put on)

Does NOT provide the wearer with 3 Filters out at least 95% of airbarne

liable level of p kon from 2 [V luding large and small
smaller airborne particles and & not particles
P y P
Leakage occurs around the edge of the When properly fitted and donned,
mask when user inhales imal I g8 occurs edges

Disposable. Discard after each patient
encounter.

of the respirator when user inhales

ideally should be discarded after each
patient encounter and after asrosol-
generating procedures. It should
also be di ded when It
damaged or deformed; no longer
forms an effective seal to the face;
becomes wet or visibly dirty; breathing
becomes difficult: or If It becomes
ntami d with blood, resp Y
or nasal secretions, or other bodily
fluids from patients.

Forskjellen munnbind og partikkelfiltermasker

Comparing Surgical Masks and Surgical N95 Respirators

The FDA regulates secgical mesks and strgical Noj respirators differently bazed on theic
intended wse

Asurgical mask i3 = locee-[iy
betveen (he meuth and nose of the w
S

regulated as surgical masks. Noto that the edpes of the mask are not desgand
#¢al aromnd the nnsa and mouth,

AnNoj respirator s & respiratory protective device deslgnad to acxieve a vary closs
1sclal 11t and very stficknt fliretion of sirborme perticles. Note (st the scges of the
resoirgnor are deslgned 10 [orm & sesl arcund tie wose and couls, Surgical Nos
espirzlues are contmoaly wsed in healihicare settings aud are a subtel of No3 Filtering
Facepisce Respecators (FFRs), often referred to as Ngss

The similarities amony sucgical masks and surgicsl No3s are
o Thoy zre tosted far fluid resistance, fitration officiency {particzlan fliration
efficimnry and hacterial fitration officiency), flammabdity 2ad hiccompatihilit

o They showld not be shared or reused

i

—hiTuae Carwrs for Dissase Caneral
./( CDC) Miosrs [Ptk
%! i e

https://www.cdc.gov/niosh/npptl/pdfs/UnderstandDifferencelnfographic-508.pdf

https://www.fda.gov/medical-devices/personal-protective-equipment-
infection-control/n95-respirators-and-surgical-masks-face-masks#s2



https://www.cdc.gov/niosh/npptl/pdfs/UnderstandDifferenceInfographic-508.pdf
https://www.fda.gov/medical-devices/personal-protective-equipment-infection-control/n95-respirators-and-surgical-masks-face-masks#s2
https://www.fda.gov/medical-devices/personal-protective-equipment-infection-control/n95-respirators-and-surgical-masks-face-masks#s2

Forskjellen pa munnbind, stgvmaske og masker med utskiftbare filtre (gass og partikkel)

Understanding the Difference

Testing and
Approval

Intended Use and
Purpose

Face Seal Fit

Fit Testing
Requirement

Designed for
Reuse

User Seal Check

Surgical Mask

Clearad by the U.S. Food and
Drug Administration (FDA)

Fluid resistant and provides the
wearer protection against large
droplets, splashes, or sprays of
bodily or other hazardous flulds.
Protects the patient from the

Wearer's respiratory emissions.

Loose-fitting

No

No

A WRENAG

——

N95 Respirator

Evaluated, tested. and
approved by NIOSH as per the
requirements in

42 CFR Part 84°

Reduces waarer's axposurs to
particles including small particle
asarosols and largs droplets (only
non-oil aerosols)

Tight-fitting

Yes

Yes. Requirad sach time the
raspirator is donned (put on)

¥ ——

Elastomeric Half
Facepiece Respirator

Evaluated, tested, and
approved by NIOSH as per the
requiremsants in

42 CFR Pant 84

Rsusable device made of
synthstic or rubbsr matenal

Tight-fitting

Yes

Yes

Yes. Requirad sach time the
respirator is donned (put on)

Filtration

Leakage

Use Limitations

4

Doss NOT provide the wearsr
with a reliable level of protection
from inhaling smaller airborna
particlss and is not considered
respiratory protection

Leakage occurs around the edge
of tha mask when user inhalss

Disposable. Discard after sach
patient encounter.

“Ax of Jaly 3, 2018, NIOSH

Filters out at least 95% of
airborme particles including largs
and small particles

When properly fitted and
donned. minimal leakags occurs
around edges of the respirator
when user inhales

Ideally should bs discarded after
each patient encountsr and after
asrosolgenerating procadures.
It should also be discarded
when it becomss damagad

or deformed; no longer forms

an sffactive seal to the facs;
bacomeas wet or visibly dirty;
breathing becomes difficult:

or if it becomes contaminated
with blood, respiratory or nasal
secretions, or other bodily flulds.

NS TR for use In dor

and fud o eraure 1o redewant

dunng the

Cmalors e Davaie Lastmd

==y

https://www.cdc.gov/niosh/npptl/pdfs/Understa

Revsurcen.

Themm tanka were prasiosaly pertormed by the FDA.

May be equipped with fiiters
that block 95%. 99%. or 100%
of very small particulates. Also
may be squippsd to protect
against vapors/gases.

When properly fitted and
donnsd. minimal lsakage occurs
around edgss of the respirator
when user inhales

Reusabls and must be cleanad/
disinfectsd and storad betwesn
sach patient interaction

Maszital Respiratary Protection Program Toole

A/ e coc gon/ rioaly/ docy/ 201 5-1 17/ pate/T0LS- 117 0¥

PP PR

ndingDifference3-508.pdf



https://www.cdc.gov/niosh/npptl/pdfs/UnderstandingDifference3-508.pdf
https://www.cdc.gov/niosh/npptl/pdfs/UnderstandingDifference3-508.pdf

Hva er beskyttelsesfaktoren (APF) til de ulike andedrettssystemene?

Table 2 AFE types

| 5 ’
| Wt nype ' ;’ . ! _’ ‘)
-2 4

Adequacy/suitability Respirators
RPE type l oy ‘
’ - { .
‘ ¥ | S A
L _ - S ' " angem —
Disposable half | Reusable Full face mask - | Full face mask -~ | Powered mask | Powered
mask - particle | half mask - mask - gas/ particle filter gas/vapour filter hoods/helmets
filter* particle filter vapour filter
Effective for partides v v X v X v ™ e
Effective for gas/vapour | ¥ x v X v v v
Continucus wear limea Less than 1 fr Less than 1 hr Lass than 1 fr Lass than 1 hr Lass than 1hr Mora than 1 v Mora than 1 hr
APFA4 typas v v x v x
APF10 types v v v v X v v
APF20 types v v X x v v v
APFA0 lypas x x x v x v v
APF200 typas X x X X X X X
APF2000 types X X X X X X X
Page reference 29 0 31 32 33 34 35

* Somatimes refamed 10 as a fhterng oeplece or ornasal resgraor.
** Orly protocts aganst paride o gashapour when the approprias dlter is #ind

https://www.hse.gov.uk/pubns/priced/hsg53.pdf
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Det har lenge veert
kjent at filtermasker
som skal vaere
tettsittende far stor
lekkasje nar brukeren
har skjegg.

Slike masker (negative
pressure respirators)
skal ikke brukes der
“ansiktshar” (“facial
hair”) kommer mellom
hud og tenting.

Faclal Halrstyles and Filtering Facepiece Respirators
f .,/ -
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https://www.cdc.gov/niosh/npptl/pdfs
/FacialHairWmask11282017-508.pdf

Uttesting av maskelekkasje i laboratorium.
Resultat av maling av maskelekkasje bruk av skjegg eller vaere glattbarbert

GLATTBARBERTE
e halvmasker,

* helmaske.

HELSKJEGG
e Halvmaske

e Helmaske

Effect of Facial Hair on the Face Seal of Negative-Pressure
Respirators.

Am. Ind. Hug. Assoc. J. 45(1):63-66 (1984).

O.T. Skredtvedt and J.G. Loschiavo
https://www.ncbi.nlm.nih.gov/pubmed/6702601

GJENNOMSNITTLIG
BESKYTTELSESFAKTOR

2950
> 10.000

12
30

(Tallene er gjennomsnitt og kunne
vare betydelig darligere)


https://www.ncbi.nlm.nih.gov/pubmed/6702601
https://www.cdc.gov/niosh/npptl/pdfs/FacialHairWmask11282017-508.pdf
https://www.cdc.gov/niosh/npptl/pdfs/FacialHairWmask11282017-508.pdf

Norsk olje og gass — Retningslinjer for tetthetstesting

133 - NORSK OLJE OG GASS

ANBEFALTE RETNINGSLINJER
FOR

TETTHETSTESTING AV ANDEDRETTSVERN

w; BN

Norskolje&gass

https://www.norskoljeoggass.no/contentassets/9f70f4b7970141b4b994d8c0b9dd54c8/133---
anbefalte-retningslinjer-for-tetthetstesting-av-andedrettsvern.pdf
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https://www.norskoljeoggass.no/contentassets/9f70f4b7970141b4b994d8c0b9dd54c8/133---anbefalte-retningslinjer-for-tetthetstesting-av-andedrettsvern.pdf

Tetthetstesting: Kvalitativ og kvantitativ

Decisions about the types of RPE to be used in the
event of an accident, incident or emergency should
be made with regard to the level and type of risk and
a worst case estimate of the likely concentration of
a hazardous substance and any possible combustion
product [s] in the air or other hazards generated in
the workplace during the incident, therefore a higher
Protection Factor may be required

8.0 Facepiece Fit Testing

It is recommended that fit testing is carried out for
all tight fitting respirators. The purpose of fit testing
i% to ensure a good fit of the mask to the individual
and is applicable to tight fitting filtering face masks
It is also useful for checking that the wearer can put
on a respirator face piece correctly themselves. The
correct establishment of a tight ceal on the face

piece at all times is vital to prevent exposure.

There are 2 methods of Fit Testing: Qualitative or
Quantitative.

8.1 Qualitative fit testing

This s suitable for disposable filtering face pieces.

Qualitative methods are based on the wearer detect

ing leakage through the face seal region using a bit
ter/swee! tasting aerosol
or odour compounds e.g
Saccharin, this is a pass

or fail test only.

o

Mgy
.

Gualitative method of It teshing

https://www.hsa.ie/eng/Publications and Forms/Publications/Chemical

8.2 Guantitative fit testing

This i suitable for full and half face mask respira
tors and gives a numerical measure of the fit. Spe
cialised equipment is required to conduct the
measurement, which typically involves a {aboratory
test chamber or a portable fit testing device. This is
a more stringent pass/fail test that demonstrates
the tevel of performance of the respirator with a
measurable result for 3 particular mask on a par-
ticular individual. Fit factors [FF) are calculated from
quantitative testing in a laboratory; your fit testing
service provider should be able to help you select the
most appropriate method in comunction with a qual
ified Occupational Hygienist

Quantitative method of fit testing

o 42 tesing

Conducting Fit Testing

ROE At testing should be ¢

perzon laz defined in Part 1 of the 52
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Tetthetstesting — glattbarbert vs. skjegg

A youtube.com /v

Search

https://www.youtube.com/watch?v=dCWo6hgZB5Y

o)


https://www.hsa.ie/eng/Publications_and_Forms/Publications/Chemical_and_Hazardous_Substances/Respiratory%20Protective%20Equipment.pdf
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https://www.youtube.com/watch?v=dCWo6hgZB5Y

Bruk og begrensinger ved tetthetstesting

Filtering out Confusion:
Frequently Asked Questions about Respiratory Protection

Fit Testing

What is a Respirator Fit Test?

A fit test 85 conducted to vertfy thar a respirarar 15 both comfortable and
icorrectly fits the wser. Fit test methods are classfied as either qualitative
br quantitative, A qualitative fit test &4 a pass/fadl test that rebies an the
Undividual’s sensory detectsan of a test agent, such as tasze, smell, or
Smvoluntasy cough (a reaction to trntant smaoke*). A quantitative fit
Rest uses an instrument to niumerically measure the effectiveness of the
Fespiratar

SThe Iencfits of & fit 1est include better protection for the employoe and
wertficatson that the emplaves s wearing a carrectly-firting model and
wire of respiraton.” Higher than expected leveds of exposure 1o 4 con
Raminant may occur i the resparator has a poor face seal against the
Faser's skin, which ca

How Often Must Fit Testing Be Conducted?

n result in leakage

In addition 1o fit testing upon mittally selecting 4 model of respirator, OSHA requires that fit testing be con
ducted annually, and repeated “whenever an employee reports, or the employer ar the physician or othes 1i-
censed health care professional makes visual ohservations of changes in the emplayee’s physical condition that
could affect resperator fit (g, facial scarring, dental changes, cosmetic surgery, or an obvious change in body
welght)"*

The appropniate length of ime between respirator fit tests has been a point of dehate and discussion for many
years doe 1o it use of workplace time and resoarces, espoctally in reforence 1o the commonly-used filiering
facephece respirator (FFR).” [n response to these comcerns, NIOSH ¢ L study that confirmed the ne
cessity of the current OSHA respiratoe fit testing requirement, both as mualh andd when physical changes have
occurred.

—
Once I am Fit Tested, Can 1 use any Brand/Make/Model Respirator
as Long as it is the Same Size?

A successful fir rest only qualifies an employee 10 use the specific brand/make/model and size of respirator tha

he ve she wore during that test. Respirator sizing is not standardized across modeds or brands, For example, a
medium in one model may not offer the same fit us 3 different manufacturer’s medinm model.

Can I Have Facial Hair and still be Fit Tested to Wear a Tight-Fitting
Respirator?

The OSHA resparator standard prohibies tight-fitting respirators to be worn by woekers whao have facial hair that
comes between the sealing surface of the faceplece and the face of the wearer. Facial hair that lies along the seal-

Ing area of @ resplrator, such s beards, sideburns, or some mustaches, will interfere with respirators that rely on o
tight faceplece seal to achieve maximumn prolection.

EResearch tells us that the presence ol facial kair under the sealing surface causes
[ to 1000 times more keakage compared to clean-shaven indviduals  Gases,
Wapors, and particles i the air will take the path of least resistance and hypass the
[part of the respirator that captures or filters huzards out. A comman misconcep
o0 Is that human Badr can act 24 & crade filter to capruee amy particles thae are in
Ahe airstream between the sealing surfoce and the user’s skin. However, while ha
Sinan hair appears to be very thin to the naked eye, hair is much larger in saze than
the partscles inhaled. Facial hair is not dense enough and the individual bairs are
100 large 10 capsure particles like an air filter does; nor will a beard trap gases and
Ivapors like the carbon bed In a respinitor cartridge. Therefoee, the viust majority of
particles, gases, and vapors follow the alr stream right theough the fackal hair and
Ao respiratory tract of the wearer. In Gact, some studles have shown that even a

[ L Y T S S .
- day or two of stubble can begin o reduce progection

g penamcet

Do Powered Air-Purifying Respirators (PAPRs) Require Fit Testing?

The answer to this question depends on the type of faceplece that the respiratar has. Any facepleces that form 2
tight seal o the wearer's face, e ., half-masis and full facepieces, must be fit tested

Loose-fitting PAFRs, in which the hoad or belmet is designed to form only a partial scal with the wearer's face or
hoods which seal loosely around the wearees neck or aoukdens, do not require fie testing.

Where can I Find More Information?

This indormation and more is available on the NIOSH Resplrator Trusted Source weboage
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https://www.cdc.gov/niosh/docs/2018-129/pdfs/2018-129.pdf?id=10.26616/NIOSHPUB2018129



https://www.cdc.gov/niosh/docs/2018-129/pdfs/2018-129.pdf?id=10.26616/NIOSHPUB2018129
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