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1 INTRODUCTION: THE S3 JOINT EXPERT PANEL 
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Table 1: Overview of all members of the S3 Joint Expert Panel. 
 Name Organisation Expertise keywords Domains 

 

Prof. dr. ir. B.J.E. 
(Bert) Blocken TU Eindhoven Civil engineering, Building 

physics, Aerodynamics 3 

 

Dr. ir. I. (Ivo) 
Bouwmans TU Delft 

Transport phenomena, 
Fluid dynamics, System 
modeling 

1, 3 

 

Dr. M.C.W. (Mariet) 
Feltkamp LUMC Clinical virology 2, 4 

 

Dr. R. J. (Roland) 
Geraerts Universiteit Utrecht Simulation models, 

Computing sciences 3 

 

Dr. M. J. (Martijn) 
van Hemert LUMC Molecular virology 2, 4, 

Appendix 1 

 

Dr. S. (Sander) 
Herfst Erasmus MC Viral transmission, Animal 

models 
2, 3, 
Appendix 1 

 

Prof. dr. P.S. 
(Pieter) Hiemstra LUMC Respiratory Cell Biology 

and Immunology 1, 4 

 

Dr. ir. T.A.J. 
(Twan) van Hooff TU Eindhoven Building physics, 

Ventilation flows 1, 3 

 

Dr. ir. F.H.C (Frans) 
de Jongh 

UTwente, AMC, Medisch 
Spectrum Twente 

Lung physiology, 
Aerosols, Aerodynamics 1 

 

Prof. dr. A.C.M. 
(Louis) Kroes LUMC  Medical microbiology, 

Clinical virology 1, 3 

 

Ir. H. (Huib) 
Pasman Johan Cruijff ArenA 

Information processing 
and communication 
systems, Technological 
innovation 

3 

 

Dr. ir. B.C. (Bram) 
van Prooijen TU Delft Flow and turbulence 

patterns, Modeling 3 

 

Prof. dr. E.J. (Eric) 
Snijder LUMC Molecular biology, Viral 

evolution 2, 4 

 

Prof. dr. ir. R.M. 
(Ruud) 
Verdaasdonk 

Universiteit Twente Medical and health 
technology, Ethics 

2, 3, 
Appendix 1 

 

Mr. H. (Hendrik) 
Waanders MBA PlasmaMade Air filtration 3 

  

Mr. R. (Raoul) 
Willemsen MSc. Go2sure Risk assessment, 

Engineering Appendix 2 
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Supportive staff 

 

Ms. S.E. (Sanne) 
Lock Catalyze Group Project Management n/a 

 

Dr. S. (Sabine) van 
Dijk Catalyze Group Consulting, report writing n/a 

 

Mr. M. (Max) 
Seignette Catalyze Group Consulting, report writing n/a 

 

1.2 Approach 

1.2.1 Questions 

The JEP defined a list of questions to guide their discussion based on the general topics posed in the 
‘S3: Towards safe indoor and semi-indoor sports events during the Covid-19 pandemic’ project proposal. 
The questions were divided in four domains (Figure 1) that cover the entire transmission cycle: from 
aerosol production by a person, the presence of SARS-CoV-2 in these particles, spread of aerosols and 
droplets, and inhalation of particles followed by infection of a person, supplemented by some over-
arching considerations regarding prevention strategies and risk assessment to control the spread of 
SARS-CoV-2. Each domain was investigated in JEP subgroups (Table 2), who presented their findings 
and conclusions to the entire panel for further discussion during joint meetings (see Section 1.2.3). The 
questions used to guide the literature research and discussion on the role of aerosols in the spread of 
SARS-CoV-2 are included in Table 2. 

 

 
Figure 1: The JEP approached the literature on aerosol formation and spread from four domains that 
cover the cycle from production by one individual, spreading. Top panel adapted from Zhang et al. [1] 
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1.2.2 Literature 

1.2.3 Meetings 
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2 FINDINGS AND INSIGHTS ON SARS-COV-2 SPREAD 
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2.1 Production of aerosols and droplets in human airways 
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2.1.1 Relevance of droplets versus aerosols 
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2.1.2 Influence of anatomy and pathology 

µ

2.1.3 Influence of moved air volume and speed 
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2.1.4 Influence of humidity 

2.1.5 Influence of (physical) activity 
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2.2 Virus in aerosol and droplets produced in SARS-CoV-2 
infected subjects 

2.2.1 Air sampling 

o 

o 

o 

o 



 

17 
 

2.2.2 Virus detection by PCR 
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2.2.3 Virus detection by cell culture 
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2.2.4 Factors contributing to decay of airborne virus 
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2.3 Spread of aerosols and droplets produced in human 
airways 
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2.3.1 The main determinants of spread and persistence of virus-loaded 
particles 
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2.3.2 Specific considerations for indoor versus outdoor spread 
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2.3.3 Models describing airborne viral spreading 
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2.4 Infection of respiratory mucosa by inhalation of virus in 
aerosols and droplets 

2.4.1 Infection through droplets or aerosols 

μ μ

2.4.2 Viral factors promoting infection 
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2.4.3 Human factors influencing the risk of infection by SARS-CoV-2 
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3 CONCLUSION 
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Appendix 1 – Experimental approaches to increase insights in the 
mechanisms of airborne transmission of SARS-CoV-2 
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Appendix 2 - Applying current knowledge to development of model based 
preventative strategies and risk management 

 
1 Hopkin, P. (2014). Fundamentals of risk management: understanding, evaluating and implementing effective risk management. 
Kogan Page Publishers. 
2 Power, M. (2009). The risk management of nothing. Accounting, organizations and society, 34(6-7), 849-855. 
3 Framework, I. (2004). Enterprise risk management—integrated framework. 
4 Dezfuli, H., Benjamin, A., Everett, C., Maggio, G., Stamatelatos, M., Youngblood, R. & Williams, R. (2011). NASA Risk 
Management Handbook (No. NASA/SP-2011-3422-Version-1.0). 
5 Ernst Young Global Limited (2012). Turning Risk into Results: How Leading Companies Use Risk Management to Fuel Better 
Performance. Download:  
https://web.actuaries.ie/sites/default/files/erm-resources/turning_risk_into_results_au1082_1_feb_2012.pdf  
6 United Nations Economic Commission for Europe (UNECE) (2013). Risk management in regulatory frameworks: towards a 
better management of risks. Download: https://unece.org/sites/default/files/2021-03/WP6_ECE_TRADE_390.pdf  

https://web.actuaries.ie/sites/default/files/erm-resources/turning_risk_into_results_au1082_1_feb_2012.pdf
https://unece.org/sites/default/files/2021-03/WP6_ECE_TRADE_390.pdf
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7 Exclusively available in the online version of this publication. 
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8 Kinney, G. F., & Wiruth, A. D. (1976). Practical risk analysis for safety management. NPS Archive Calhoun, download: 
https://calhoun.nps.edu/bitstream/handle/10945/31846/practicalriskana79kinn.pdf?sequence=1&isAllowed=y.  
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