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Air Flow Ylodeling

[nstantaneous Turhulence Fluctuation Velouty
» Direct Numerical Simulation (DNS)

» Large Eddy Simulation (LES)
- Subgrid Scale Model

» RANS Model

- Filtered White Noise (CRW)
- Eddy Life Time (DRW)




Particle Louation
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Turbulence Mear all Model

Quadratic Variation Near Wall
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Arflow and Polutant Trsugport 1 Room
.
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Respiratory flows

Upper respiratory tract

-

Lower respiratory
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Tramsmission o ifeetinns

COVID-19

» Direct transmission (touching)
» Aerosol transmission

- Coughing and sneezing

- Speech



Coughing
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Droplets Binissions

Speaking Asadi, Wexler et al. (2019)
’ 1= — 0.06
. &% © Loud

. 0.8 @ Intermediate a
E L Quiet =
-1 0.04 ©
2 0.6 E
= ©
© 04 +©
= 0.02 S
< 0.2 =

9 M )

0.5 1 10 20



Simplified Exposure Model

Wells (1934)

Droplet diameter(um)
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Two-person office geometry - plan  Two-person office geometry -
view with length measurements (m) three-dimensional view



D=Person Room

Ventilation with Supply Diffuser and Linear Diffuser at 45 degree
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D=Person Room

Ventilation with Supply Diffuser and Linear Diffuser at 45 degree
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D=Person Room

Ventilation with Supply Diffuser and Linear Diffuser at 45 degree (2-person Room)
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Nine-person office geometry - plan  Nine-person office geometry -
view with length measurements (m) three-dimensional view



Nine-Person Room

Concentration Contours
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Nine-Person Room

3D Bar Chart of Average and Max Concentration ~ Emitter: Mannequin# 5
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Transmission i 2 Class Room

! Coughing in a classroom ' Coughing velocity = 10m/s ‘
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Concluding Remarks

= Aerosol transmission is the main
mechanism for spreading of respiratory
viruses (COVID-19).

= Concentration of droplet decreases with
the distance from source and with the
increase of ACH.

= Computational modeling could provide
insight into developing mitigation measure
against aerosol transmission.
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