
• Hva skal det beskyttes mot?

• Hvordan ser luftforurensningen ut?

• Hvordan opptrer luftforurensingen?

• Hvilke typer åndedrettsvern benyttes?

• Hva er beskyttesfaktor?

• Hvorfor er tetthetstesting helt
nødvendig?

Halvor Erikstein
organisasjonssekretær/ 

yrkeshygieniker SYH 

www.SAFE.no  

Informasjon til Sikkerhetsforum, 07.04.2020
www.ptil.no/trepartsamarbeid/sikkerhetsforum/ 

Åndedrettsvern i 
smittetider.
Litt faglig undelag for vurdering
av risiko.

http://www.safe.no/
http://www.ptil.no/trepartsamarbeid/sikkerhetsforum/


Finn seks feil!

Støvmasker over skjegg eller 
bruk av munnbind er ikke 
åndedrettsvern!

Støvmaske gir ikke beskyttelse 
mot kjemikalier!



Kan vi få en bedre forståelse av hvordan virus opptrer og 
forurenser arbeidsmiljøet? 
Hvordan  kan de som arbeider i miljøer med virus bli 
beskyttet av åndedrettsvern?

http://www.cidrap.umn.edu/news-perspective/2020/03/commentary-
covid-19-transmission-messages-should-hinge-science 

http://www.cidrap.umn.edu/news-perspective/2020/03/commentary-covid-19-transmission-messages-should-hinge-science
http://www.cidrap.umn.edu/news-perspective/2020/03/commentary-covid-19-transmission-messages-should-hinge-science


https://www.youtube.com/watch?v=h0xTKxbIElU 

• Underlag for 
vurdering av
risiko:

• Aerosoler og størrelse

• Spredning

• Dråper og levetid

• Fordampning

• Maskelekkasje

• Skjegg

• Beskyttelsesfaktor

• Tetthetstetsting

Bioaerosoler.
Mikroorganismer og størrelser. 

https://www.youtube.com/watch?v=h0xTKxbIElU


Luftbårne partikler

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

Luftforurensning, astma og 
allergi – betydningen av ulike 
partikler.
Heidi Ormstad, Martinus Løvik.

Størrelse av aerosoler

• En person kan med 
blottet, normalt øye
se enkeltpartikler
ned til ca. 50 
mikrometer. 

• Mindre partikler er
kun synlig i sterkt lys. 

• Partikler mindre enn
10 mikrometer sees 
som tåke. 

Basisbog i teknisk
arbejdshygiejne, Thomas 
Schneider, 1986, side 36

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


Definisjoner - aerosoler
• 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

http://folk.uio.no/truds/aerosols_large_Feb2018.pdf

http://folk.uio.no/truds/aerosols_large_Feb2018.pdf


Nysing - smittespredning 

https://www.nature.com/news/polopoly_fs/1.19996!/menu/main/to
pColumns/topLeftColumn/pdf/534024a.pdf?origin=ppub

https://www.youtube.com/watch?v=ARCoK
oy_BRE&feature=emb_rel_end

https://www.nature.com/news/polopoly_fs/1.19996!/menu/main/topColumns/topLeftColumn/pdf/534024a.pdf?origin=ppub
https://www.nature.com/news/polopoly_fs/1.19996!/menu/main/topColumns/topLeftColumn/pdf/534024a.pdf?origin=ppub
https://www.youtube.com/watch?v=ARCoKoy_BRE&feature=emb_rel_end
https://www.youtube.com/watch?v=ARCoKoy_BRE&feature=emb_rel_end


Nysing - smittespredning

https://math.mit.edu/~bush/?p=1873 

https://www.youtube.com/watch?v=DKJ-
jVs06Ms&feature=emb_rel_end

https://math.mit.edu/~bush/?p=1873
https://www.youtube.com/watch?v=DKJ-jVs06Ms&feature=emb_rel_end
https://www.youtube.com/watch?v=DKJ-jVs06Ms&feature=emb_rel_end


Nysing – spredning av partikler

https://www.sciencedirect.com/science/article/abs/pii/
S0360132315300329?via%3Dihub

https://www.sciencedirect.com/science/article/abs/pii/S0360132315300329?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0360132315300329?via%3Dihub


Partikkelspredning: Nysing – hosting - snakking

https://www.researchgate.net/publication/234076687_Improved_Strategy_to_C
ontrol_Aerosol-Transmitted_Infections_in_a_Hospital_Suite/figures?lo=1 

https://www.researchgate.net/publication/234076687_Improved_Strategy_to_Control_Aerosol-Transmitted_Infections_in_a_Hospital_Suite/figures?lo=1
https://www.researchgate.net/publication/234076687_Improved_Strategy_to_Control_Aerosol-Transmitted_Infections_in_a_Hospital_Suite/figures?lo=1


Partikkelstørrelse - nysing

https://royalsocietypublishing.org/doi/pdf/10.10
98/rsif.2013.0560 

https://royalsocietypublishing.org/doi/pdf/10.1098/rsif.2013.0560
https://royalsocietypublishing.org/doi/pdf/10.1098/rsif.2013.0560


Hosting - aerosolspredning

https://journals.plos.org/plosone/article/file?id=10.1371/journal.
pone.0169235&type=printable 

https://journals.plos.org/plosone/article/file?id=10.1371/journal.pone.0169235&type=printable
https://journals.plos.org/plosone/article/file?id=10.1371/journal.pone.0169235&type=printable


Klassifisering av aerosoler

https://interestingengineering.com/dutch-
group-creates-outdoor-vacuum-cleaner  

https://interestingengineering.com/dutch-group-creates-outdoor-vacuum-cleaner
https://interestingengineering.com/dutch-group-creates-outdoor-vacuum-cleaner


Bioaerosoler

https://www.researchgate.net/publication/305760965_Airflow_Modeling_and_Simulation_Required_in_CBRN_Collective_Protection_Design 

1 meter = 1000 millimetre (mm)
1 mm = 1000 mikrometer (µm) 
1 µm = 10-6 meter
1 µm =  1000 nanometer (nm) 
1 nm = 10-9 meter
10 nm= 0,01 µm 
1 nm = 0,001 µm
Virus: 10 nm -

Klassifisering av aerosoler

https://www.researchgate.net/publication/305760965_Airflow_Modeling_and_Simulation_Required_in_CBRN_Collective_Protection_Design


Partikler og ultrafine partikler.  Overflatearealog antall

Conference Report

Ultrafine Particle Metrics and Research Considerations: Review of the 2015 UFP Workshop
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5129264/

https://www.encyclopedie-
environnement.org/en/health/airborne-particulate-health-effects/ 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5129264/
https://www.encyclopedie-environnement.org/en/health/airborne-particulate-health-effects/
https://www.encyclopedie-environnement.org/en/health/airborne-particulate-health-effects/


Halvor Erikstein,

Aerosoler og kildestyrke

Ved oppsplitting av en dråpe på 1cm3 til dråper med 

radius 2 mikrometer øker overflaten 10.000.000 ganger

Basisbog i teknisk 

arbejdshygiejne, Thomas 

Schneider, 1986, side 32



Hvor fort faller dråper og støvpartikler i luften?

Aerodynamisk 
diameter 

(mikrometer)

 100

 40

 10

 5

 1

Fallhastighet 
(meter/time)

1080

172

11

3

0,11

http://kejian1.cmatc.cn/vod/comet/mesoprim/at_dust/navmen
u.php_tab_1_page_2.1.2_type_text.htm

Basisbog i teknisk arbejdshygiejne, 

Thomas Schneider, 1986.

http://kejian1.cmatc.cn/vod/comet/mesoprim/at_dust/navmenu.php_tab_1_page_2.1.2_type_text.htm
http://kejian1.cmatc.cn/vod/comet/mesoprim/at_dust/navmenu.php_tab_1_page_2.1.2_type_text.htm


Redusering av dråpestørrelse gjennom fordampning

https://www.researchgate.net/publication/247731874_Transport_of_Droplets_
Expelled_by_Coughing_in_Ventilated_Rooms/figures?lo=1 

Dråpene fra hosting 
og nysing inneholder 
mye vann. Vann 
fordamper. 
Dråpene blir raskt 
mindre og får lavere 
fallhastighet. De vil 
derfor holde seg 
svevende lenger og 
vandre over større 
distanse. 

https://www.researchgate.net/publication/247731874_Transport_of_Droplets_Expelled_by_Coughing_in_Ventilated_Rooms/figures?lo=1
https://www.researchgate.net/publication/247731874_Transport_of_Droplets_Expelled_by_Coughing_in_Ventilated_Rooms/figures?lo=1


Aerosols – settling vs. størrelse (aerodynamisk diameter)

https://www.cdc.gov/niosh/topics/aerosols/pdfs/Aerosol_101.pdf 

https://www.cdc.gov/niosh/topics/aerosols/pdfs/Aerosol_101.pdf


Aerosols – settling vs. størrelse (aerodynamisk diameter)

https://www.cdc.gov/niosh/topics/aerosols/pdfs/Aerosol_101.pdf 

Små partikler vil holde seg 
svevende i  lang, lang tid…..

https://www.cdc.gov/niosh/topics/aerosols/pdfs/Aerosol_101.pdf


Dråpefysikk - spredning

https://www.researchgate.net/publication/262983673_Violent_expir
atory_events_On_coughing_and_sneezing/figures?lo=1

http://news.mit.edu/2014/coughs-and-sneezes-float-farther-you-think

https://universityhealthnews.com/daily/
eyes-ears-nose-throat/how-far-does-a-
sneeze-travel/

https://www.researchgate.net/publication/262983673_Violent_expiratory_events_On_coughing_and_sneezing/figures?lo=1
https://www.researchgate.net/publication/262983673_Violent_expiratory_events_On_coughing_and_sneezing/figures?lo=1
http://news.mit.edu/2014/coughs-and-sneezes-float-farther-you-think
https://universityhealthnews.com/daily/eyes-ears-nose-throat/how-far-does-a-sneeze-travel/
https://universityhealthnews.com/daily/eyes-ears-nose-throat/how-far-does-a-sneeze-travel/
https://universityhealthnews.com/daily/eyes-ears-nose-throat/how-far-does-a-sneeze-travel/


https://virologydownunder.com/flight-of-the-aerosol/

Dråpefysikk - spredning

https://virologydownunder.com/flight-of-the-aerosol/


https://safe.no/wp-content/uploads/2019/06/Removing-of-ultrafine-particles-Genano.-Peter-Christiansen.pdf 

Foto: Halvor Erikstein

Rensing av luft med 
ultrafine partikler og virus 

https://www.youtube.com/watch?v=vQ-gExn9Gqc  

SAFE HMS 
konferanse

“Fullt 
forsvarlig»
12.-13. juni 

2019 

https://safe.no/wp-content/uploads/2019/06/Removing-of-ultrafine-particles-Genano.-Peter-Christiansen.pdf
https://www.youtube.com/watch?v=vQ-gExn9Gqc


Genano renseteknologi 

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?

HEPA filter fjerner ikke 
ultrafine partikler! 

Ny teknologi – fjerner virus fra luften

https://cdn2.hubspot.net/hubfs/4908113/Dat
asheets/Genano5250A_M_datasheet.pdf

https://www.genano.com/

https://cdn2.hubspot.net/hubfs/4908113/Datasheets/Genano5250A_M_datasheet.pdf
https://cdn2.hubspot.net/hubfs/4908113/Datasheets/Genano5250A_M_datasheet.pdf
https://www.genano.com/


Arbeidstilsynet om åndedrettsvern

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

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

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


Hvordan velge åndedrettsvern?
Svært nyttig håndbok for valg av riktig
åndedrettsvern

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

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


Assigned Protection Factor (AFP) - Beskyttelsesfaktor

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

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


Forskjellen munnbind og partikkelfiltermasker

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

Ingen beskyttelsesfaktor

Beskyttelsesfaktor 10 
hvis riktig tilpasset

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 på munnbind, støvmaske og masker med utskiftbare filtre (gass og partikkel)

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

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

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


Uttesting av maskelekkasje i laboratorium. 
Resultat av måling av  maskelekkasje bruk av skjegg eller være glattbarbert

GLATTBARBERTE

• halvmasker, 

• helmaske. 

HELSKJEGG

• Halvmaske

• Helmaske

 GJENNOMSNITTLIG 

BESKYTTELSESFAKTOR

• 2950

• > 10.000

• 12 

•  30 

 (Tallene er gjennomsnitt og kunne 
være betydelig dårligere)

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

https://www.cdc.gov/niosh/npptl/pdfs
/FacialHairWmask11282017-508.pdf

Det har lenge vært
kjent at filtermasker
som skal være
tettsittende får stor
lekkasje når brukeren
har skjegg. 
Slike masker (negative 
pressure respirators)  
skal ikke brukes der 
“ansiktshår” (“facial 
hair”) kommer mellom
hud og tenting. 

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

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

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


Tetthetstesting: Kvalitativ og kvantitativ

https://www.hsa.ie/eng/Publications_and_Forms/Publications/Chemical_and_Hazard
ous_Substances/Respiratory%20Protective%20Equipment.pdf 

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

Tetthetstesting – glattbarbert vs. skjegg

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


Bruk og begrensinger ved tetthetstesting

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


Kan jeg foreslå at Sikkerhetsforum 
arrangerer en workshop om verneutstyr i 

smittetider?

Halvor Erikstein
organisasjonssekretær/ 

yrkeshygieniker SYH 

www.SAFE.no  

http://www.safe.no/
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