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Marr L. Transmission of Viruses in Droplets and Aerosols.

ISIAQ Webinar, April 14, 2020
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Figura. Multiphase Twbubant Gas Cloud From a Human Sneeze

«— Source

Turbulent Gas Clouds
and Respiratory
Pathogen Emissions
Potential Implications
for Reducing
Transmission of
COVID-19.
JAMA.2020;323(18):18
37-1838.
https://doi.org/10.1001/j
ama.2020.4756
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SARS-CoV-2D E A1

<lpm ND

1-4um 1384 RNA copies/m? (40%)
>4um 2000 RNA copies/m3 (60%)

MERV14%{ER L 7= E& DHEXR

=40% %X 90% +60% X 95%
=93.0%

SARS-CoV-2M A2

<lpm ND

1-4um 916 RNA copies/m? (50%)
>4um 927 RNA copies/m?3 (50%)

MERV14%{EME L /-5 5 DIHE
=50% X 90% +50% X 95%
=092.5%

10

MERV - BE% - LbBEEDOHER
MERV |0.3-1.0 um|1.0-3.0 um| 3.0-10 um | ‘EH &£ | lhfayE
1 n/a n/a E3<20 <65 -
2 n/a n/a E3<20 65 -
3 n/a n/a E3<20 70 -
4 n/a n/a E3<20 75 -
5 n/a n/a 20=E3 80 -
6 n/a n/a 35=E3 80 -
7 n/a n/a 50=E3 90 40
8 n/a 20=E, 70=E3 90 40
9 n/a 35=E, 75=E3 50
10 n/a 50=E, 80=E3 50
11 20=E, 65=E, 85=E3 60
12 35=E, 80=E, 90=E3 75
13 50=E, 85=E, 90=E3 90
14 75=E, 90=E, 95=E3 95
15 85=E; 90=E, 95=E3 98
16 95=E, 95=E, 95=E3 -

n/a: not available,
Source: ASHRAE Standard 52.2-2017.

Source: Chia PY, et al. Detection of air and surface contamination by
SARS-CoV-2 in hospital rooms of infected patients. Nature
Communications (2020) 11:2800 https://doi.org/10.1038/s41467-020-

16670-2



Phase 1 = Phase 2 = Phase 3

Generation and exhalation Transport Inhalation, deposition and infection
» Generation mechanisms = Settling velocity and residence time in air = Size distribution of inhalable agrosols
* Viral load at generation sites = Size changs during transpart * Deposition mechanizsms

« Size distribution of exhaled aerasols « Persislence of viruses in aerosols « Size-dependant deposition sites

= Mumber of virions in aerosol + Environmental factors: temperature, humidity, = Deposition site susceptibility

airflow and ventilation, LY radiation
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Fig. 1. Airborme transmission of respiratory viruses. Phases invelved in the airborne transmission of virus-laden aerosols include (i) generation and exhalation;
(i) transport; and (i) inhalation. deposition, and infection. Each phase is influenced by a combination of agrodynamic, anatomical, and environmental factors, (The
sizes of virus-containing aerosols are not to scale)

Wang CC, et al. Airborne transmission of respiratory viruses, Science 373, 981 (2021). https://doi.org/10.1126/science.abd9149

120

1.5m¥% N3 2 W] [min]
5 3

0

100

00}
o
L L

N
o
L L

o T o HE ML ?;thumlf/{—F@*_L¥Li,m ZH - RIS NIENOTEE
£25 y=l gl AEE =R s g 0.1-0.4 m/s (10~40cm/s)
TE'ZO 3 H E"*;;@Eg II_:\T.:I:. L‘— EH_IFEﬁ . . .
% . o R T22H952 (lum Hayashi M, Yanagi U, Azuma K, Kagi N,
%10 ] ) o H Ogata M, Morimoto S, et al. Measures against
7] 14.4h ; 5#@ - 35min ; COVID-19 concerning Summer Indoor
= I 10pm : 9min) , Environment in Japan. Jpn Archit Rev.
0 10 20 30 440 50 60 70 80 90100 " 3(4):423-434, 2020.
[7 % [um)] PSS
WIS & A LRI AA IR 27 https://doi.org/10.1002/2475-8876.12183
TEHME I HE D Z & B & Z FifE,

""""""""" BEZRLERE. pp.14-20. 8342, 2020

0 10 20 30 40 50 60 70 80 90 100

R [um]



e DA — A HER

//—

ﬁ

[ |
\N
4

Return air , / \ & /l‘\ Ll
i%/)_ﬁ, 4E/h . Windﬂwﬂpenmg l @

Temperature and humidity . 4

J T -o H Face masks .
o= ° @ A (A—Ai)

s ] -
Air purifier Toilet flushing
_ )
=]
o . .
. - - .
- & " F.
o . ; "‘-\: . 3 . o
. . s e a7 ow
1 Smode sswr”

ﬁ%\, ZE/h UV lamps __/J “
Outdmrair:}[ . T |
S/
Exhaustair{j:l[ q_..:; / 7!;@%%’7%/)_7—\[ 56E/h
(FPERE © MERV14/ELE
Alr filter 7£95% 5 Iumb_EDKIF I
B (v b7L) 339 B EE0% U L)

Takashi Kurabuchi, U Yanagi, Masayuki Ogata, Masayuki Otsuka, Naoki Kagi, Yoshihide Yamamoto, Motoya
Hayashi, Shinichi Tanabe, 2021. Operation of air-conditioning and sanitary equipment for SARS-CoV-2 infectious
disease control. Japan Architectural Review. 4(4): 608-620.2021. https://doi.org/10.1002/2475-8876.12238
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MERV - B&% - kEEDOHEE

T TAIVH “/Ds*
ey M > i % MERV_[0.3-1.0 um|1.0-3.0 um | 3.0-10 um | B &k | Moy
<65

2 n/a n/a E3<20 65 -

? 3 n/a n/a E3<20 70 -

© || Az 4 n/a n/a E3<20 75 -

5 n/a n/a 20=E3 80 -

PR 6 n/a n/a 35=E3 | 80 -
7 n/a n/a 50=E3 90 40
M1 @ERASERE - dhitg AR 8 n/a 20=E, 70=E3 90 40
9 n/a 35<E, | 75=E3 50
10 n/a 50=E, 80=E3 50
BEAZ ] YR AA v FZONIZT D 11 20=E; 65=E, 85=E3 60
P s RIIL 12 35=<E, | 80=E, | 90=E3 75
R — 13 50<E, | 85=<E, | 90=E3 90
A= W SA 14 75=E; 90=E, 95=E3 95
15 85=E; 90=E, 95=E3 98

16 95=E; 95=E, 95=E3 -

' n/a: not available,
Source: ASHRAE Standard 52.2-2017.

IEEEMRR : tke ik 50% (MERV1)
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JL— KTy T7THTELRWVGE. ZEXUEFEROHRA
H Bl
(Rft) ZJ[FAM - FEIFRFRIAF VAL ZIANEKEIEER | BRER, BHBAICEART &K~ 202012598
http://www.shasej.org/recommendation/covid-19/2020.12.09%20syougyo.pdf
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Source

WHO. Roadmap to
improve and ensure
good indoor
ventilation in the
context of COVID-
19. 1 March 2021.
https://www.who.int
/publications/i/item/
9789240021280
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MERV [0.3-1.0 um| 1.0-3.0 ym| 3.0-10 um | thfajk
11 20=E, | 65=E, | 85=E3 60
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13 50=E, | 85=E, | 90=E3 90
14 75=E, | 90=E, | 95=E3 95

Source: ASHRAE Standard 52.2-2017.
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1200 7 85 05 E/h
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2 - RS lppm] | RILHE [ppm]
- e B 20 B/h 05/ | 1,000(=Ca) ] 1,000
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