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Introduction
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Bioaerosols playanessentialdole in the-transmission of respiratorysdiseases
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Time spentimadestaurant/byagerin ELRISK OFSARSY2 TRANSMISSIONINDIFFERENTISE
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***Jones at al., 2020




Introduction

CED:SIMULATIONS OF READINDOORISERIDR ENVIROMENTS
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Introduction

Theobjective of this work Is to analyzethe impact of natural ventilation
on the relative risk of SARSCOV 2 transmission using indoor CQ
concentrations as a proxy, in a set of virtual Iindoor/semi-indoor
scenariosrepresentingdifferent terrace configurationsas function of the

outdoor meteorologicalconditions usinga Computational Fluid Dynamic
(CFD)methodology




Methodology

CFD ModefA Geometry

15H
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H =285m

*Ordenanza de Terrazas y Quioscos de Hosteleria y Restauracion. Boletin Oficial del Ayuntamiento de Madrid, nim. @&joste 6lel 2013. Ayuntamiento de Madrid.

**https://www.3dcadbrowser.com/
***https://grabcad.com
****Eranke et al., 2000
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Methodology

CFD ModelA Mesh
CFED tools STARCM+9.04.011®
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CFD ModeA Physics
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T - Virtual Scenarios

Outdoor it Semiindoor Semiindoor

Scenario)0 Scenario Scenario 1

Semiindoor Semiindoor Indoor

Scenario $cenario 4




Result

Wind direction effect on the indoor volume averageuaf

Time evolutionofiindeorvolume averageraf 0, for different valuesofAir ChangesperboUACH)
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Result

Wind direction effect on theo 0 high resolution map at 1.2 m heig

@0, high resolutionrmap-ati 122:m height-andvolume averageuwd , incomingito
each personfromithe others

West winddirection North wind direction

0,
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~AC (ppm) ,

0. 4. 7, AC (ppm) ;, 14,

Under certainnmeteorologicalbcanditions,the mpartnersiirnfluenece could be greaterthan-therpartners

5

ia. 13,

Red color indicates values greater or equal than upper values of respective scales. 1 1
Upper values correspond with the indoor surface average 6f at 1.2 m height of each case during the steady state.




Wind direction effect on the 60 high resolution map at 1.2 m heig

W0, high resolutionrmap-at 1.2rm height-ancbvolume averageywd , incomingito Scenario 3
each personfromithe others
West winddirection North wind direction
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Ventilation iisiimportant pbut not only

Red color indicates values greater or equal than upper values of respective scales. 12
Upper values correspond with the indoor surface average 6f at 1.2 m height of each case during the steady state.
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2 Wind direction effect on thealume average of & incoming tod from the others

Volume averageofp 0., incoming oV, from the others duringithessteadyistate
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Wind direction effect on thealume average of & incoming to0d from the others

Volume averageofp 0., incoming oV, from the others duringithessteadyistate Scenario 4
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In poorly wventilated seenarios; sneasures basedonsthe:sociahdistance between people-have lanegligible
impact to reducing the craosafection risk ‘ 15




Time evolutions-of indeorvolume average af o, @8, high resolutionmapsati122:m hieight-anchvolume averag
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In Seenario 5:
A in 1 hour,the-averagmcomingconecentratiots between;7-and 11 times higher-thansin:Seenario 4
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Conclusions

In outdoor terraces, sho#tange transmission prevails. But under certain meteorological conditions, thg@axiners
influence could be greater than the partners

In semiindoor terraces:

x In general, the higher the ventilation, the lower theerage rislof SAREOV 2 transmission. For example, in
Scenario 4 (a poorly ventilated scenario), it is between 15 and 25 times higher than in Scenario 0 (outdoor scel

x But, theindividualriskof SAREOV 2 transmission depend on the flow patterns between infectorsaadeptibles
In indoor terraces:

X Shortrange transmission is practically equal to leagge transmission

X Box models are adequate for individual risk assessments

These CFED results can be useful:

To better understanding the transport phenomena of-aerosols
To improve the safety in terraces by means of natural ventilation

To advise on the design of indoor/semdoor environments

15
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Mesh test

/ Mesh _medium Mesh coarse
R NMSE RMSE FB\\\ R NMSE RMSE FB
ACco, 0.998 0.031 1.371 -0.154\\‘ 0.997 0.216 4.082 -0.403
T 0.999 0.000 0.041 0.000 0.995 0.000 0.101 0.000
u ' 0.998 0.000 0.005 -0.007 0.994 0.014 0.032 -0.113
K 0.999 0.001 0.001 0.023 0.984 0.019 0.003 -0.099
Low dlifferemnces

*Chang & Hanna, 2004
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