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THE RELATIVE SIZE Mk ot
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Mnozstvi a velikost produkovanych kapenek

dychani < rec < hlasita rec < kasel

VétsSina produkovanych kapének ma pri vystupu z ust velikosti pod 2.5 mikrometru
(0,3 — 150 mikrometru)



Kasel jako zdroj aerosolu
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Rozsah velikosti ¢astic (mikrometry)
(1) Lindsley, W.G., Pearce, T.A., Hudnall, J.B., et al., 2012, Quantity and size distribution of cough-generated aerosol particles produced by
influenza patients during and after illness, J Occup Environ Hyg (2) Lindsley, W.G., Noti, 1.D., Blachere, FM., et al., 2015, Viable influenza A virus in
airborne particles from human coughs , J Occup Environ Hyg



Rec a kasel: porovnani
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(1) Johnson, G.R., Morawska, L., Ristovski, Z.D., et al., 2011, Modality of human expired aerosol size distributions, / Aerosol 5ci, 42, 839-851 (2)
Walfel, R., Corman, V.M., Guggemos, W., et al., 2020, Virological assessment of hospitalized patients with COVID-2019, Nature



Jaka je ve skutecnosti stredni velikost
aerosolovych castic nesoucich virus

SARS-CoV-2 v interiéru?




/mena velikosti kapének

Primér 0,3 mikrometry

/ Doporuceni

1K

ASTM INTERNATIONAL

Priklad - kapénka vody velikosti 15 um vyparovanim za béznych
podminek zmensi svlj primér desetkrat za cca 0,3 s)

Yi Y. Zuo et al. ACS Nano, 2021
Hinds WC., Wiley, 1999



Velikost rozhoduje o mnoha vlastnostech!

100 nm (SARS CoV-2) 1x10-6 m/s (11 dni 1 m)
10 um 0,003m/s (1h1m)
100 um 0.25 m/s (4s 1m)

e Mikronové a submikronové castice
velmi pomalu klesaji

* Pohyb castice pod 300 nm cik-cak (Brownuv pohyb)

* Jakmile se nanocastice dotkne vlakna filtru je ,navzdy” upoutana Van der
Walsovymi silami, pripadné elektrostaticky

Hinds WC. Aerosol Technology, Wiley-Interscience; 1999



Principy filtrace

Filtration Mechanisms Péry filtru jsou vétsi neZ Eastice, které se filtruji!!!

Diffusion ;-_-;:;—--.,

FIBER

Interception

Inertial Impaction ®

Electrostatic
atiraction

+

SEM HV: 10.0 &V
View field: 200 pm
SEMMAG: 173 kx

Hinds WC. Aerosol Technology, Wiley-Interscience; 1999



Ochrana v interieru



Expozice = mnozstvi nadechnutych castic

1

Expozice = (sila zdroje) X — . X ¢as
(Uroven ochrany)




Osobni filtrace

Projde Lepsi
Castic

zadna 0% 100%
rouska 50% 50% 2%

Respirator FFP2 95% (90 %) 5% (10%) 20x% (10x)




/

Filtrace a vetrani

n — nasobky vymeény vzduchu za hodinu




ochr. faktor

celkem tvari v tvar
1x pacientovy
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Nas vyzkum, spoluprace...
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tr osobni

V4

trace v mistnosti - pracujeme na tom (tiché, levné, ucinné
trace nad luZzkem koncept (potencial zlepseni 4-8x)
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High-Quality and Easy-to-Regenerate Personal Filter

Mazx Fraenkl, Ph.D.!, Milos Krbal, Ph.D.1, Jakub Houdek, MS!, Zuzana Olmrova Zmrhalova, Ph.D.1,
Borivoj Prokes, MS!, Petr Hejda, Ph.D.!, Stanislav Slang, Ph.D.!, Jan Prikryl, MS!, Jakub Ondracek,
Ph.D.2, Otakar Makes, MS ?, Juraj Kostyk, Ph.D.2, Petr Nasadil?, Pavel Malcik, RnDr.?, Vladimir
Zdimal, Ph.D .2, Prof. Miroslav Vlcek!

C. Size-resolved filtration efficiency
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