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Airborne transmission
( )

Opportunistic airborne Droplet transmission

Examples TB
Measles
Chickenpox 

Respiratory viruses:
- Influenza
- SARS-Coronavirus

Respiratory viruses

Description Droplet nuclei remain suspended 
in air over long distance and time

Transmission of droplet nuclei in 
special circumstances 

Droplets propelled at a short 
distance 

Circumstances Short-range airborne (<2m)

Long-range airborne 
(rest of the room)

Aerosol generating procedures

Poor ventilation: <3L/s/person 
long range airborne

Usually <1m 

Transmission of respiratory pathogens

WHO 2009: Natural Ventilation for Infection Control in Health-care settings

International recommendations on ventilation (engineering control) to deal with COVID



Dealing with airborne pathogen 

Principle Mechanism Chinese 

Dilution Ventilation mixing with fresh air

Filtration 

Physical removal of particles from air 
stream by high grade filters:
- Interception
- Impaction
- Diffusion 
- Electrostatic force

Germicidal 
UV damage of genetic materials of 
microorganisms

Reducing the risk of COVID-19 using engineering controls
AIHA Sept 2020

6 times the volume of the room in “clean” air each hour

Outdoor air

1 ACH

Outdoor air

1 ACH

Outdoor air

1 ACH

Outdoor air

1 ACH

Outdoor air

1 ACH

Outdoor air

1 ACH
100m2 x 2.9m (ceiling)

Room volume = 290 m3

290 m3/hr = 1 ACH
290 x 6 = 1740 m3/hr = 6 ACH

Exhaust Supply 



Standards/Regulations Year m3/hr/person L/s/person
ACH at 3m height 

Ceiling
@1.5m2/person

ACH at 2.3m height 
Ceiling

@1.5m2/person

Section 93(1) of and Second Schedule to the Public Health and 
Municipal Services Ordinance (Cap. 132) (for Restaurants) 17.0 4.7 3.8 4.9
Chartered Institution of Building Services Engineer (CIBSE) Guide A 
(for Restaurants)

2015 edition
(May 2019 reprint) 36 10 8.0 10.4

ASHRAE Standard 62.1 The Standards for Ventilation and Indoor Air 
Quality(for Restaurants)

2019 18.7 5.1 4.2 5.4
(

)GB37488-2019 Hygiene indicators and limits for public 
places(for Public leisure places)

4 April 2019
30 8.3 6.7 8.7

Coronavirus (COVID-19): ventilation guidance
Scottish Government 

18 Dec 2020 28.8 - 36 8-10 6.4 - 8 8.3 - 10.4
WHO Roadmap to improve and ensure good indoor ventilation in the 
context of COVID-19
(non-residential settings)

1 March 2021
36 10 8 10.4

Buildings Department Practice Note ADM2 (for Offices) May 2011 36 10 8.0 10.4
Voluntary declaration scheme on air changes in licensed catering 
premises

Oct 2020 27 7.5 6 6

Local and international recommendation on ventilation requirement in various premises
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Air changes/hour (ACH) and time required for airborne-contaminant removal by efficiency

Time required for removal, 99% efficiency Time required for removal, 99.9% efficiency

Beginning to plateau after ACH 6



Risk reduction by ventilation




