
Health Business Services 
  

HSE ESTATES 

 
 
 
 



HSE HBS ESTATES 

Brendan Redington. 
HSE Estates Manager Quality & Standards. 

Chartered Engineer. 
Fellow Member of IHEEM and a Member of ASHRAE. 

BSc Eng Hons Degree. 
Dip Eng. 

Dip Project Management. 
BSc in Quality & Six Sigma for Industry 

MSc in Building Services & Eng Management. 
Certified Energy Manager 

Over 27 years in Healthcare Engineering Sector 



Title of Presentation: 

• To examine Importance of Ventilation as 
an Engineering Control Mechanism in 
the fight against COVID 19 and to 
examine the common ventilation 
related parameters referred to in 
numerous reports and guidance 
documents that influence its 
effectiveness.  



Disclaimer 
• This presentation is based on the  knowledge/guidance reviewed 

at this time . Due to the rapidly evolving nature of the COVID-19 
epidemic this presentation should be read in conjunction with the 
relevant government  Public Health HSE/HPSC guidance. 

• No responsibility of any kind for any injury, death, loss, damage or 
delay however caused resulting from the use of this presentation 
can be accepted by the presenter, the authors or others involved 
in its publication. In adopting these recommendations for use each 
adopter by doing so agrees to accept full responsibility for any 
personal injury, death, loss, damage or delay arising out of or in 
connection with their use by or on behalf of such adopter 
irrespective of the cause or reason therefore and agrees to defend, 
indemnify and hold harmless the author/presenter and others 
involved in this presentation from any and all liability arising out of 
or in connection with such use as aforesaid and irrespective of any 
negligence on the part of those indemnified.  



This Presentation is from a Ventilation 
Technical Standards/Guidance/ Advice 

perspective only. 

• If a confirmed case or case(s) of Covid-19 has been 
identified from a building user then please consult 
current Government  HSE/HPSC Public Health.  

• The advice contained in this presentation specifically 
concerns the ventilation provision in indoor spaces and 
presents advice regarding existing guidance as to what 
can be done to reduce the risk of viral infection 
transmission indoors, as such it should be read in 
conjunction with advice on social distancing, 
cleaning/disinfection, hand hygiene and other building 
management  Public Health advice.  



Ventilation & COVID 19 
• WHO Guidance & Paper to Support Ventilation 

• ECDC Guidance 

• REHVA Guidance 

• IHEEM Guidance 

• CIBSE Guidance 

• SVH Guidance 

• ASHRAE Guidance 

• CDC Guidance 

• HSE HPSC Guidance(which incorporates ,references HBN’s & HTM’s) 

• Ventilation Effectiveness 

• Local Exhaust Ventilation (LEV) 

• Filter Standards 

• AHU Guidance and Standards 

• Room Air Treatment Units 

• HSE HPSC Guidance 

• Summary 
  

 







REHVA 





WHO Natural Ventilation for Infection Control in 
Health-Care Settings 2009 

 

• Edited by: 

• James Atkinson, Yves Chartier, 

• Carmen Lúcia Pessoa-Silva, 

• Paul Jensen, Yuguo Li 

• and Wing-Hong Seto 

 



Some useful WHO definitions 



 
 WHO Rationale for determining the minimum ventilation rate 

requirements 2009 Annex E:  



 WHO Rationale for determining the 
minimum ventilation rate 

requirements 2009 Annex E:  





Estimation of airborne viral 
emission: Quanta emission rate of 

SARS-CoV-2 for infection risk 
assessment 

G. Buonanno,a,b,⁎ L. Stabile,a and L. 
Morawskab 

 

                         Italian May 2020 Study 

 

 

 

 

 

 

 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PM
C7211635/ 
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• Abstract: 

• The results showed that high quanta emission 
rates (>100 quanta h−1) can be reached by an 
asymptomatic infectious SARS-CoV-2 subject 
performing vocalization during light activities 
(i.e. walking slowly) whereas a symptomatic 
SARS-CoV-2 subject in resting conditions 
mostly has a low quanta emission rate 
(<1 quantum h−1). 

• The results obtained from the simulations 
clearly highlight that a key role is played by 
proper ventilation in containment of the 
virus in indoor environments. 
 



Conclusion from Italian Report 
 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7211635/ 
 

• High emission values have been found for an 
SARS-CoV-2 asymptomatic subject both in the 
light exercise condition during speaking and in 
the heavy exercise with oral breathing. 

 

• Highlighted the great importance of 
ventilation in indoor microenvironments to 
reduce the spread of the infection. 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7211635/


Figure 3: from  https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7211635/ 
 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7211635/


From Previous ASHRAE Presentation 



From Previous ASHRAE Presentation 



From Previous ASHRAE Presentation 



From Previous ASHRAE Presentation 



 





 



From Kevin P Fennelly Study 





Transmission of COVID19 Virus by droplets and aerosols a critical review of the 
unresolved dichotomy  (see above slide) 









Netherlands discussion doc for TC156 WG18 

• SARS‐CoV‐2 is a respiratory virus in which primary 
contamination takes place via droplet contact 
“coughing up”, Reference 6–8 

• Secondary contamination can be airborne via 
aerosols, Reference 2.8–18 

• The virus can remain infectious on a surface for 2‐3 
days, Reference 1,19,20 

• A virus can remain infectious in the air for several 
hours, Reference 19,20 

• Infection can possibly occur through faecal‐oral 
transmission,Reference  21,22 



Netherlands discussion doc for TC156 WG18:References 







                      Environmental Health Perspectives  Vol. 65, pp. 351-361, 1986 



%RH  from previous ASHRAE presentation 



CIBSE TM40:2006 Guidance 

• Recommends 40-70% RH 

• Recognises droplet nuclei risk and airborne 
risk. 

• CDC Guidance 2003 also recognised this. 

 

• REHVA August 2020 gives another view re 
COVID19. 



Microorganism Basics 
 

• CIBSE TM 40:2006 

• The size of a particle carrying micro-organism usually 
bears little relationship to the size of the organism itself. 

• Bacterium from the skin is around 1 micron but will often 
be carried on a dead skin cell of 5-15 micron. 

• Common cold virus of around 0.03 micron will usually be 
within a particle of 1-15 micron derived from a sneeze or 
cough. 

• Micro-organisms that are released directly into the air 
such as fungal spores or forms of legionella  the particle 
size be that of the micro-organism itself. 

• Particles settle at rates proportionate to their size. 
 



CDC 2003 Environmental controls 

• The CDC recommends placing patients with suspected or confirmed 
case-status in single-patient rooms, preferably rooms with negative 
pressure air handling with 6 to 12 air changes per hour.  
 

• The CDC recommends for air to be exhausted directly outside or be 
filtrated though a high efficiency particulate air (HEPA) filter prior to 

     re-circulation into the indoor environment. 
 
• Using proven methodologies to reduce the probability of exposure 

should control the environment. Some items of control include 
individual respiratory protection, direct source capture using local 
exhaust ventilation, controlling airflow direction to prevent cross-
contamination, dilution and removal of contaminated air via 
general ventilation,and air cleaning through air filtration and 
ultraviolet germicidal irradiation.  
 



Particle movement generally 

< 0.1 µm 0.1 - 1.0  µm 1 - 10 µm > 10 µm 

- 



CIBSE COVID19 & HVAC Systems 18th April 2020 
• In poorly ventilated spaces with a high occupancy and 

where it is difficult to increase ventilation rates it may be 
appropriate to consider using air cleaning and disinfection 
devices. The most appropriate devices are likely to be local 
HEPA filtration units or those that use germicidal UV (GUV). 
GUV devices use light in the UV-C spectrum and have been 
shown to inactivate corona viruses. They can be applied as an 
upper-room system or a stand alone consumer unit, but it is 
important that these are sized correctly for the room as many 
do not have the flow rate to be effective in larger spaces. In-
duct UV-C is not recommended to control disease 
transmission unless it is to decontaminate air that is 
recirculated . Devices that emit ozone or other potentially 
hazardous by-products should not be used in occupied 
spaces.  Further guidance on air cleaning and disinfection is 
given in CIBSE guide A. 



CIBSE COVID19 Ventilation Guidance 
July 2020 

• Evidence continues to suggest that in poorly 
ventilated indoor spaces airborne aerosols are 
a possible transmission route and the 
precautionary advice remains valid. The WHO 
has updated its guidance to acknowledge the 
possibility of airborne transmission on 

• 9th July.  



CIBSE COVID19 Ventilation Guidance July 2020 

• “To help you decide which actions to take, you need 
to carry out an Undertaking that risk assessment 
may appropriate COVID-19 risk assessment, just as 
you would for other health and safety related 
hazards. This risk assessment must be done in 
consultation with unions or workers.” require 
advice from competent persons, such as 
professionally registered engineers who are 
Chartered or Incorporated engineers registered 
with the Engineering Council.  



CIBSE COVID19 Ventilation Guidance 
July 2020 

• Germicidal ultraviolet (GUV) devices have been 
proposed for air cleaning. They use light in the UV-C 
spectrum and have been shown to inactivate 
corona viruses, although there is not yet specific 
evidence of the efficacy of UV-C irradiation for 
SARS-CoV-2. There are currently uncertainties about 
a variety of factors affecting UV performance 
including dosage, wavelength and exposure time. In 
addition, consideration will need to address the 
specific room and system configuration, air flow, 
distribution and humidity.  



CIBSE COVID19 Ventilation Guidance July 2020 

•  Why indoor ventilation is important to reduce Covid-19 cases  

• Building ventilation is always an important part of a healthy 
building environment as it ensures that a steady stream of 
outside air is brought into the building whilst stale air is 
exhausted. Stale air includes bioeffluents (body odours and 
exhaled breath), airborne pollutants (such as smells from 
cleaning products and furniture), amongst others.  

• Ventilation is also a very important way of diluting any 
airborne pathogens and there is good evidence that 
demonstrates room occupants are more at risk of catching an 
illness in a poorly ventilated room than in a well-ventilated 
room. This is because in a poorly ventilated room occupants 
are exposed to a higher concentration of airborne pathogens, 
and the risk will increase with a greater amount of time spent 
in such an environment.  



CIBSE COVID19 Ventilation Guidance July 2020 

• Risk = exposure x time  
• The risk of airborne infection to the individual can therefore be 

reduced by:  
• Reducing time spent in the location  
• Reducing airborne exposure concentration of infectious material  
• Reducing risk of contact spread through regular hand-washing, 

surface cleaning and reducing deposition of infectious particles.  
 

• Ventilation rate and effectiveness play a role in both airborne 
exposure and deposition rates.  
 

• The risk for SARS-CoV2 transmission will be from asymptomatic 
or pre-symptomatic individuals who occupy a building without 
knowledge that they are shedding viral particles. Current 
government advice should be consulted with regards to reducing 
risks posed by symptomatic individuals.  
 



CIBSE COVID19 Ventilation Guidance July 2020 

• The key actions are:  
• Understand your ventilation system  
• Run your ventilation at higher volume flow rate; this 

may require changes to CO2 set points (for both 
mechanical ventilation and automated windows)  

• Avoid recirculation/transfer of air from one room to 
another unless this is the only way of providing 
adequately high ventilation to all occupied rooms  

• Recirculation of air within a single room where this is 
complemented by an outdoor air supply is acceptable 

• If applicable enthalpy (thermal) wheels should be 
switched off, but the pressure difference will need to be 
maintained between supply and extract to minimise 
any leakage flow from the extract to supply side  
 



CIBSE COVID19 Ventilation Guidance July 2020 

• Specialist localised exhaust ventilation  
• In some settings specialised extract ventilation is used to 

remove lots of air from a specific location, for example; 
cooker hoods in kitchens, local exhaust on CNC machinery, 
fume hoods. Although these systems generally remove large 
volumes of air, it is important to ascertain where the 
replacement air is coming from which replaces that 
exhausted from the room. It may come directly from outside 
through windows/doors, or air may enter from other 
rooms/zones e.g. adjacent corridors or adjoining rooms. In 
the case of large factory floors replacement air is likely to be 
from the outside. Specialised local exhaust ventilation is the 
subject of specific workplace regulations and the Institute of 
Local Exhaust Ventilation Engineers provide more specialist 
advice and practitioners who have particular expertise in 
these systems.  



CIBSE COVID19 Ventilation Guidance July 2020 

•  Supply/Extract  

• In buildings with mechanical ventilation systems 
extended operation times are recommended. Change 
the clock times of system timers to start ventilation at 
nominal speed at least 2 hours before the building 
usage time and switch to lower speed 2 hours after the 
building usage time. In demand-controlled ventilation 
systems change CO2 setpoint to lower, 400 ppm value, 
in order to maintain the operation at nominal speed. 
Keep the ventilation on 24/7 with lower ventilation 
rates when people are absent. Refer to manufacturer’s 
guidance for help. Relative humidity should be kept 
above 40% wherever possible  



CIBSE COVID19 Ventilation Guidance July 2020 
• Room air cleaners  
• Room air cleaners effectively remove particles from air, providing a 

similar effect compared to ventilation. To be effective, air cleaners 
need to have at least HEPA filter efficiency and to have a 
substantial part of room air pass through them. Unfortunately, 
most attractively priced room air cleaners are not effective 
enough. Devices that use electrostatic filtration principles (not the 
same as room ionizers) often work quite well too. Because the 
airflow through air cleaners is limited, the floor area they can 
effectively serve is normally quite small, typically less than 10 m2, 
and the appropriate location of these is essential. The cleaner 
must not be located in a stagnant zone; a cleaner located in the 
centre of the room will clean more of the room air in most cases 
due to the air circulation passing it. Locating the cleaner close to 
the breathing zone is an alternative, however this requires a 
cleaner per person.  

• Special UV cleaning equipment for room air treatment is also 
effective at killing bacteria and inactivating viruses but this is 
normally only a suitable solution for health care facilities.  



CIBSE COVID19 Ventilation Guidance July 2020 

•  Specialist localised exhaust ventilation  

• Specialist localised exhaust ventilation is 
provided for specific safety reasons and should 
continue to be operated as normal.  

• It is worth considering where make-up air into 
the room with specialised ventilation is travelling 
from; ideally the make-up air should come from 
outdoor air rather than from adjacent rooms.  



CIBSE Part A Ventilation Effectiveness 



Room Air Treatment Units 
• The fundamental clean-room ventilation formulae 

clearly demonstrate the advantages of room air 
treatment purifiers units with HEPA filtration. 

• The risk is inside and generally not outside re COVID 
19. 

• Anything we can do to reduce risk should be risk 
accessed and considered  provided it causes no 
harm. 

• Also need to weight up cost benefit analysis and 
LCC of different solution being offered. 

• Is it evidence based, independent and IPC 
approved. 



Room Clean Air Devices 
 • These devices which incorporate H14 Filtration and 

have a proven technology which kills  and or 
removes airborne viruses should be considered 
where it can be risk assessed and demonstrated 
that they cause to harm. They should be used as 
supplementary and in addition to good air 
ventilation practices as required as they greatly 
improve indoor air quality and  subsequently 
reduce risk. For single rooms that are naturally 
ventilated they can also be used but they work best 
in a closed environment. 

 



Specialist Ventilation for Healthcare Society 
Document SVHSoc.03-V4. 27th April 2020 (DRAFT) 

 
• Droplet Transmission & Airborne Dilution / 

Clearance  

• The PHE have stated that in their opinion there is 
very little to no risk of any viable virus transfer 
beyond the immediate clinical area through air gaps 
in doors or via pressure stabilisers as the water 
droplets would not survive the distance or routes 
without very significant dilution and desiccation. 
This is especially true for a patient who is 
anesthetised and on a closed breathing circuit. 



Specialist Ventilation for Healthcare Society 
 Document SVHSoc.03-V4. 27th April 2020(DRAFT) 

 • Definitive scientific evidence that the infection is not airborne 
is not yet clear, and on a precautionary principle it should be 
assumed that it can be airborne on droplet nuclei, until 
proved otherwise, certainly for short distances within 
confined or poorly ventilated environments. Droplets 
expelled during AGP’s can be anywhere from 1 μm to 2mm 
in size with an estimated average size of 50 μm. A droplet of 
100 μm will fall to the floor at around 30cm/s and a droplet 
of 30 μm will fall at a rate of around 3cm/s, so droplets 
ejected from a patient by coughing/breathing are estimated 
to travel around 1 – 4 metres and with a downward 
displacement ventilation system in operation are likely to 
fall/be pushed to the floor very quickly. Added to this is the 
fact that patients are in a horizontal position typically 1m 
above the floor level and if ventilated on a closed breathing 
circuit making release of droplets less likely. 



Specialist Ventilation for Healthcare Society 
 Document SVHSoc.03-V4. 27th April 2020(DRAFT) 

• After any treatment or surgical procedure any residual 
airborne particles are cleared from a room at a rate of 
63% per air change, therefore within 6 air changes 
99.8% of any airborne contaminates will have been 
removed. In an operating department achieving the 
recommended air change rate of 25 air changes per 
hour (HTM 03-01 standard) the room will be effectively 
clear of residual airborne particles within 15 minutes or 
20 minutes if achieving 20 air changes per hour (HTM 
2025 standard). A similar effect will be achieved within 
a treatment or CCU space although these will typically 
achieve between 15-10 ACH and will correspondingly 
achieve the required 6 air changes within 24-36 
minutes. 



 
ASHRAE:MANY RESPIRATORY PARTICLES CAN REMAIN AIRBORNE FOR HOURS, SARS-CoV-2 CAN 

SURVIVE FOR HOURS IN AIR 



ASHRAE Position Document on Infectious Aerosols  
(b) theoretical aerobiology of transmission of droplets and small 

airborne particles produced by an infected patient 
with an acute infection (courtesy Yuguo Li). 



ASHRAE Position Document on 
Infectious Aerosols 

• Many diseases are known to have high transmission rates via 
larger droplets when susceptible individuals are within close 
proximity, about 3–7 ft (1–2 m) (Nicas 2009; Li 2011). 

•  Depending on environmental factors, these large (100 μm 
diameter) droplets may shrink by evaporation before they 
settle, thus becoming an aerosol (approximately <10 μm).  

• The term droplet nuclei has been used to describe such 
desiccation of droplets into aerosols (Siegel et al. 2007).  

• While ventilation systems cannot interrupt the rapid settling 
of large droplets, they can influence the transmission of 
droplet nuclei infectious aerosols. Directional airflow can 
create clean-to-dirty flow patterns and move infectious 
aerosols to be captured or exhausted. 



ASHRAE Position Document on 
Infectious Aerosols 

• Add portable room air cleaners with HEPA or high-
MERV filters with due consideration to the clean air 
delivery rate (AHAM 2015).  

• While ASHRAE Position Document on Filtration and 
Air Cleaning (2018) does not make a 
recommendation for or against the use of UV 
energy in air systems for minimizing the risks from 
infectious aerosols, Centers for Disease Control and 
Prevention (CDC) has approved UVGI as an adjunct 
to filtration for reduction of tuberculosis risk and 
has published a guideline on its application (CDC 
2005, 2009). (Evidence Level A)  

 



Guidelines for Environmental Infection Control  in Health-Care Facilities  
Recommendations of CDC and the Healthcare Infection Control 

Practices Advisory Committee (HICPAC) 

• Particles settle at rates proportional to their size. In static air, particles of 20 μm 
will fall at about a metre per minute, whereas particles of 1 μm will fall at about 
less than a centimetre per minute.  

 
• At such low settling velocities, air currents and thermals can keep these small 

particles airborne for long periods. The size of particles can change soon after 
production. Aqueous particles, such as water droplets or droplets from coughs 
and sneezes, will start to evaporate and become smaller and lighter as they fall. 
 

• Those particles that dry completely before they reach the ground are termed 
‘droplet nuclei’ and can travel considerable distances before eventually settling-
out. Larger particles will fall rapidly and settle-out close to the point of their 
original generation. If carrying infectious micro-organisms, both have the 
potential to transmit that infection. The larger the particle, the more micro-
organisms it is likely to contain and the greater the chance that it will have 
sufficient to initiate an infection. The smaller the particle, the less likely it will 
have sufficient micro-organisms in it to initiate an infection, but it will be airborne 
and available for inhalation for longer. Also, the more small particles are inhaled, 
the greater the chance of there being sufficient micro-organisms to initiate an 
infection. However, as these droplet nuclei disperse from the point of production, 
their dilution will decrease the chances of high number being inhaled. So distance 
from the point of production of infectious particles is inversely proportional to 
the probability of successful infection transmission. 



 



ecdc 



ecdc 



Ecdc:Ventilation 



Ecdc: Transmission Examples 



Ecdc: Choir in Washington 



Ecdc: Restaurant in China 





Ecdc: Temple/100 minute bus ride 



Ecdc:Training Workshop 



Ecdc: HEPA Filtration 



Ecdc:Conclusion 
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REHVA % RH 



REHVA 



REHVA 



REHVA 

9 More information about UVGI equipment is currently under development by REHVA’s 
COVID-19 Task Force.  



REHVA References 



IHEEM Guidance Sept 2020 
 

•  Use of Air Conditioning systems (Permanent & Temporary) 
& Desk Fans during COVID-19 Pandemic  

• Guidance & Background  
• As stated above the use of portable air conditioning is not 

considered appropriate for critical care areas, however in 
emergency situations they may offer the only practical 
solution to an immediate and urgent need and as such there 
is a need to minimise the potential increase in clinical and 
estates related risk.  

• HTM 03-01 Part A  
• 2.51 Recirculated room air affects indoor air quality and may 

increase the risk of healthcare-associated infection (HCAI). 
Split units should therefore not be used in critical care areas.  

• 2.52 The units should be easily accessible for cleaning and 
maintenance.  



                               CDC Update July 2019 

 

• https://www.cdc.gov/infectioncontrol/guidelines/isolation/in
dex.html  

• 2007 Guideline for Isolation Precautions: Preventing 
Transmission of Infectious Agents in Healthcare Settings  

• Last update: July 2019  

• Jane D. Siegel, MD; Emily Rhinehart, RN MPH CIC; 
Marguerite Jackson, PhD; Linda Chiarello, RN MS; the 
Healthcare Infection Control Practices Advisory Committee  

• .  



CDC Update July 2019 
• Interim Measles Infection Control [July 2019] See Interim 

Infection Prevention and Control Recommendations for 
Measles in Healthcare Settings 
(https://www.cdc.gov/infectioncontrol/guidelines/measles)  

• The preferred placement for patients who require Airborne 
Precautions is in an airborne infection isolation room (AIIR). 
An AIIR is a single-patient room that is equipped with special 
air handling and ventilation capacity that meet the American 
Institute of Architects/Facility Guidelines Institute (AIA/FGI) 
standards for AIIRs (i.e., monitored negative pressure relative 
to the surrounding area, 12 air exchanges per hour for new 
construction and renovation and 6 air exchanges per hour for 
existing facilities, air exhausted directly to the outside or 
recirculated through HEPA filtration before return)12, 13 



CDC July 19 update  

 

• For patients who require both a PE and Airborne 
Infection Isolation, use an anteroom to ensure 
proper air balance relationships and provide 
independent exhaust of contaminated air to the 
outside or place a HEPA filter in the exhaust duct. 
If an anteroom is not available, place patient in 
an AIIR and use portable ventilation units, 
industrial-grade HEPA filters to enhance 
filtration of spores. 

 



CDC July 19 Update 

• Engineering controls. Removal or isolation of 
a workplace hazard through technology. 
AIIRs, a Protective Environment, engineered 
sharps injury prevention devices and sharps 
containers are examples of engineering 
controls.  



CDC July 19 Update 

• Appendix I: 

• A7. Recirculating devices with HEPA filters may have 
potential uses in existing facilities as interim, supplemental 
environmental controls to meet requirements for the 
control of airborne infectious agents. Limitations in design 
must be recognized. The design of either portable or fixed 
systems should prevent stagnation and short circuiting of 
airflow. The supply and exhaust locations should direct clean 
air to areas where health-care workers are likely to work, 
across the infectious source, and then to the exhaust, so that 
the healthcare worker is not in position between the 
infectious source and the exhaust location. The design of such 
systems should also allow for easy access for scheduled 
preventative maintenance and cleaning. 

 



Appendix B. Air 
Guidelines for Environmental Infection Control in Health-Care 

Facilities (2003) 

 
• The infectious disease isolation room described in 

these guidelines is to be used for isolating the airborne 
spread of infectious diseases, such as measles, 
varicella, or tuberculosis. The design of airborne 
infection isolation (AII) rooms should include the 
provision for normal patient care during periods not 
requiring isolation precautions. Supplemental 
recirculating devices may be used in the patient room 
to increase the equivalent room air exchanges; 
however, such recirculating devices do not provide the 
outside air requirements. Air may be recirculated 
within individual isolation rooms if HEPA filters are 
used.  





• Early  Guidance from Public Health England below. 
• COVID-19: Guidance for infection prevention and control in healthcare settings. 

Version 1.1, 27/03/20 Page 10 of 52. 
• 25°C and relative humidity of 40-50% (which is typical of air-conditioned indoor 

environments).1 Survival on environmental surfaces is also dependent on the 
surface type.1 An experimental study using a SARS-CoV-2 strain reported viability 
on plastic for up to 72 hours, for 48 hours on stainless steel and up to 8 hours on 
copper. Viability was quantified by end-point titration on Vero E6 cells. Extensive 
environmental contamination may occur following an aerosol generating procedure 
(AGP). The rate of clearance of aerosols in an enclosed space is dependent on the 
extent of any mechanical/natural ventilation – the greater the number of air 
changes per hour (ventilation rate), the sooner any aerosol will be cleared. 
 

•  The time required for clearance of aerosols, and thus the time after which the 
room can be entered without a filtering face piece (class 3) (FFP3) respirator, can 
be determined by the number of air changes per hour (ACH) as outlined in WHO 
guidance; in general wards and single rooms there should be a minimum of 6 air 
changes per hour, in negative-pressure isolation rooms there should be a 
minimum of 12 air changes per hour. 
 

•  Where feasible, environmental decontamination should be performed when it is 
considered appropriate to enter the room/area without an FFP3 respirator. A single 
air change is estimated to remove 63% of airborne contaminants, after 5 air 
changes less than 1% of airborne contamination is thought to remain.7 A minimum 
of 20 minutes i.e. 2 air changes, in hospital settings where the majority of these 
procedures occur is considered pragmatic. End of UK PHE text.  
 





Typical AHU Configuration for 
Specialist Healthcare Application 

Fresh 
Air 
Intake 
Section 
Shut Off 
Damper 

Fog 
or 
Frost 
Coil 

Primary 
F7 Bag 
Filter 

Attenuator Supply 
Fan 

Attenuator Heat 
Recovery 

Chiller  
Cooling 
Coil 

Main 
Heating 

Coil 

Secondary 
F9 
Filter 

Final 
HEPA 

Filter 
If 

Required 

Shut 
Off 
damper 

               Direction of Air-Flow 



Penetration of particles into the body 

       Natural defences 

Superior airways of respiration 

Coarse particles 

Dp < 10 µm  

Inferior airways of respiration 

Fine particles 

Dp < 2.5 µm  

Bloodstream: 

Ultrafine particles 

Dp < 100 nm 

Alveolo 

Inhaleable particles 

Dp < 1 µm  

















Filter Classification 
 
 

3 Simple rules: 
 
 

Reported efficiency – is an average between the initial and the discharged efficiency. 

 

To be able to report – initial new efficiency needs to be over 50%. 

AND 

To be able to report – discharged efficiency needs to be over 50% (ePM1 and ePM2.5) 
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ISO-16890 ePM1 Rating  
as a minimum for final  

filters! In Specialist Healthcare 
Applications  

   In Summary 
  



EN 16798-3:2017 
Energy performance of buildings – part 3: 

Ventilation for non-residential buildings –  

Performance requirements for ventilation and room-conditioning systems  

 



EN 16798-3:2017 | PARTICLE FILTRATION 



EN 16798-3:2017 | FILTER CLASSES 

Filter Class revision work (ISO 16890) started  January 2018 –  update expected soon? 



EN 16798-3:2017 | GAS FILTRATION 



HSE HPSC 

 

•  Acute Hospital Infection Prevention and 
Control Precautions for Possible or Confirmed 
COVID-19 in a Pandemic Setting  

• V.1.4  

• 29th July 2020  





HPSC National Guidelines for the Prevention of Nosocomial Aspergillosis  2018 



 Summary 
• Follow Public Health Advice 
• Remember Social Distancing Cleaning & Disinfection, PPE to be 

applied. 
• Avoid confined spaces with large crowds 
• Be aware of activity levels 
• Remember Time X Exposure 
• Risk assessment and can the risk be avoided 
• Provide Good Air Dilution, Ventilation, Treatment, Filtration, LEV as 

per guidance docs set out above. 
• Embrace new technology i.e. air treatment units provided their is 

evidence based data and risk assessment by competent person 
and ensure they cause no harm. 

• Look at life cycle costs and life cycle performance  
• Is it evidence based, independent and IPC approved 
 
• Integrated/Coordinated Approach required in collaboration with Public 

Health/IPC advice. 
 
 



Thank-you for listening to this 
presentation. 


