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• Fundamentals and terms

Air conditioning system
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There is often no 
ventilation at all!
Filters are often 
extremely 
coarse!

Combination of appliances 
designed to supply 

conditioned air to a space
EN 16798-3



• Fundamentals and terms

Ventilation system
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Year-round 
guaranteed and 
energy-efficient 
ventilation!

Combination of 
appliances designed 

to supply interior 
spaces with outdoor 

air and to extract 
polluted indoor air

EN 16798-3



• Fundamentals and terms

Coronavirus

4

Coronaviruses are
a family of viruses

SARS and MERS are 
examples of such viruses

Frequently used as phrase 
for SARS-COV-2
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Heterogeneous mixture of 
solid and/or liquid airborne 

particles in a gas

• Fundamentals and terms

Aerosol



• People as the source of the virus

Behaviour of particles containing the 
virus?
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 Large particles fall down or can be 
intercepted by mouth and nose 
protection

 Smaller particles can remain in the air 
and pass through mouth and nose 
protection

 Airborne particles move via body heat, 
movement, airflows, etc.

 Airborne particles change their 
characteristics (through vaporisation, 
loads, etc.)

Lungs

Trachea/Bronchia
Nasopharynx

Soil deposits

Droplet transfer Aerosol transfer

smalllarge

Comparison between droplet transmission and aerosol transmission (Pan et al. 2019)



Influence of air velocity



• People as an aerosol source

Behaviour of particles containing 
the virus? – e.g. classroom / 

ventilation by opening windows
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Source: Technical University of Berlin, Herman Rietschel Institute



• People as an aerosol source

How ma particles ny generally occur then?
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Breathing 
through
the nose

Breathing 
through
the mouth

Speak Cough

Mean
value 23P/s 134P/s 195 P/s 13.709 

P/Cough

Minimum
value 0 P/s 7 P/s 17 P/s 181 P/Cough

Maximum 
value 296 P/s 1018 P/s 626 P/s 287.697 

P/Cough

Number of 
test persons 10 (4 w/6 m) 18 (8 w/10 m) 17 (8 w/9 m) 8 (4 w/4 m) 

Source: Technical University of Berlin, Herman Rietschel Institute

Measured emission rates of test persons during different activities



• People as an aerosol source

How large are the particles that occur?
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Source: Technical University of Berlin, Herman Rietschel Institute

Decimal source strength per particle size na the total source strength in %
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0 Breathing 
Nose

Breathing 
Mouth

Speaking Coughing

0,3μm – 0,5μm

0,5μm – 1,0μm

1,0μm – 3,0μm

>3,0μm



• Ventilation to reduce the risk of infection 
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Why does mechanical 
ventilation help?
 If used air is continually replaced by 

fresh air throughout the year, this will 
reduce the viral load.

 State-of-the-art ventilation systems 
ensure a room climate all year round 
that reduces the risk of infection 
(humidity, temperature, etc.)



• Source REHVA COVID19 Guidance version 4.1

Influance of mixed ventilation



• Flow control
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Which is better for 
reducing the risk of 
infection? Mixed flow or 
displacement ventilation?

 Depends heavily on the room 
use and on the distances

 Both systems have 
advantages and 
disadvantages

However, air distribution 
is often not the 
determining factor in 
aerosol distribution, but 
rather the free 
convection of loads and 
movement in the room



• The limitations of opening windows
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Why is ventilation from opening windows 
frequently inadequate?
 Without wind and when there are only minor temperature 

differences between indoor air and outdoor air, air 
exchange is only minimal

 no year-round guaranteed ventilation effectiveness

 Room climate cannot be adjusted

 Many rooms do not have an adequate number of windows



• Hazardous equipment

How can an "air conditioning system" 
increase the risk of infection?
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"Air conditioning systems" 
without a proportion of 
fresh air and without a 
sufficient filter can help the 
virus to spread faster! Such 
systems do not reduce the 
viral load at all!



Combinatie van besmette lucht en vervuilde lucht 
verhoogt het besmettingsgevaar

corona

Lucht is voeding
1pers eet +/-1,2kgvoeding/dag
1pers ademt +/-12m³lucht/dag (0,84kg zuurstof)



Filtration as a determenating factor for indoor air quality



• Influence of leakages

Are rotary heat 
recovery units or 
internal leakages 

critical?
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When rotary units are correctly 
designed and installed, leakage is 
reduced to a minimum (irrelevant 
for the occurrence of infection)
The other internal leakages are also 
irrelevant for the risk of infection in 
high-quality systems.
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