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Introduction to Air Conditioning and Ventilation in clinical settings (Hospital) 
 
The evidence currently suggests that transmission of HAI’S (Hospital acquired infections), 
RSV’s (Respiratory syncytial virus) occurs primarily between people through direct, indirect, or 
close contact with infected persons through infected secretions including saliva and 
respiratory secretions or droplets which are expelled when an infected person coughs, 
sneezes, talks or sings. It is known that people with no symptoms can infect others it is not 
clear to what extent this occurs. 

Respiratory droplets from infected patients can fall on surfaces creating fomites 
(contaminated surfaces) which is why it is so important to clean surfaces and continually 
dilute the air in the room (scrub/air change/filter) after each patient is treated or in care. 

As a result, ventilation of hospitals, small treatment rooms and general wards is an important 
issue and below we highlight some of the important points surrounding this issue. 

Specification of what is required to improve Ventilation and prevent HAI’s / 

(hospital/clinical acquired infections) filter by Airdog (Air purifier) in 8 bed wards. 

• Ventilation and air quality are important issues for treatment rooms and patient 

wards. Designs that make good use of natural ventilation are often adequate for 

treatment rooms and patient wards and the use of simple fan- based systems in LDUs 

and surgeries are useful. As stated in HTM 01-05/ISO 14644 ‘Good standards can be 

achieved without resorting to unreasonably complex or expensive ventilation 

systems.”. 

• Most of these alternative air disinfection systems do not filter the existing air but just 

heat/cool the static air circulating. 

• There is some debate about whether Covid (and other viral/bacterial droplets) is 

airborne, and the consensus is that it is mostly spread by droplets but now the UN 

agrees that there may also be some evidence of the spread of Covid19(for example 

but not specific to this trial) by small airborne particles. Droplets are bigger and drop 

out of the air quicker and do not travel as far as airborne particles. This means that 

surface/patient spaces air dilution and changes near the patient area is critical. Good 

ventilation of the room will keep the contamination of the air to a minimum and this 

is especially important due to the possibility of some infections arising from aerosols. 

Mechanical ventilation can be an effective and relatively inexpensive option, e.g. 

unit on wall extracting air from the room and venting it outside. It is unnecessary to 

buy sophisticated air cleaning / disinfection system that is intended mainly for 

hospital and not community use. There is no conclusive evidence that these systems 

will add substantially to the ability of treatment rooms and patient wards to resume 

normal duties. 

• Air changes per hour (ACH) is a measure of the air volume added to or removed from 

treatment rooms and patient wards divided by the volume of the room. The 

recommendation for treatment rooms and patient wards is about 6/10 air changes 
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per hour (ISO 14644-1 – clinical room). In the literature the number of ACPH varies 

between 6 – 10. A single air change can remove over 60% of airborne contaminants 

and after 5 air changes only about 1% of the original contamination remains. 

• Heating ventilation and air conditioning (HVAC) systems will filter the air as well as 

controlling the humidity and temperature, but professional advice should be sought 

on these systems including the maintenance regimes. HVAC systems may have a role 

in decreasing the spread of infection in indoor spaces by increasing the rate of air 

change, decreasing the recirculation of air and increasing the use of outdoor air. (this 

may be achieved with a wall mounted AHU and localised extract) 

What improvements were introduced in Roscommon to improve the clinical 

environment utilising the Airdog system: 

• The original evaluation (August 2025) of the installed Airdog /Air conditioners 

established that “air change or filtering of static/stale air had been achieved” 

• The Airdog was tested first in a laboratory setting then re installed in a clinical 8 

bed ward in a level 2 hospital. 

• An agreed protocol and trial installation was accepted and this followed up with 

further installation in the remaining clinical procedure rooms which were then 

real time particles tested for user/Engineer satisfaction/acceptance. 

Position of Airdog in 8 bed wards (plates were positioned at each bedside (on shelf) 
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Position of settle/contact plates/Air particle meters 
 

 

 
 
 
 
 
 

 
Real time results from particle meter, caption September 2025 (after 2 hours) 

Pre particles check Post Particles check 

1 8 7 6 

2 3 4 5 
Door 

window 
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Real time results from Settle/Contact plates, caption September 2025 (after 1 hour) 

Prior to Airdog installation 

 

After 1 hour 
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Real time results from Settle/Contact plates, caption September 2025 (after 12 hours) 
 

Overall advise and conclusions from tests on 8 bed ward rooms 
 

Results from real time evaluation 

Indoor Environment 6.8 bed ward, test was conducted overnight in a closed ward 

Air Change Rates 
Condition: 

Recommended Action: 

 
 supply air change rate recorded at 6➔10 ac/hr. from calculations 

(leakage    and extract >100/l/sec) 

Recommended Action: No action required 

Doors 
Condition: 

 
Doors holding closed against room pressure, to protect integrity of test 

Recommended Action: No action required 

Room Fabric 
Condition: 

 
No issues noted, condition of room was good, with some open 

windows 

Recommended Action: No action required 

Humidity 

Condition: 
 

Measured at 50% RH (should be between 45% and 60%). 

Recommended Action: No action required 
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Internal Filters 
Condition: 

Hepa filter internal to Airdog, which can be self-cleaned in a washer 

disinfector at 90c. 

Grilles are clean & in good order in system 

Recommended Action: No action required 

Microbial Surface 
Sampling 
Condition: 

 
  Low microbial activity (55 ATP, measurement of protein) 

Recommended Action: No action required 

Microbial Airdog 
Sampling 
Condition: 

Measured at 1 micron <50,000. 

Measured at 10 microns <80,000. 

Low microbial activity recorded. 

Recommended Action: No action required 

Particle Counting 
Condition: 

 
  Room passes to ISO Class 9. 

Recommended Action: No action required 

User satisfaction • Users accept improved environment from ambient noise in 
comparison to other trialed systems 

• Users accept that collated environmental evidence may improve 
patient outcomes (Morbidity and HAI’s for example) 

Explanation of Air conditioning system (Airdog) for use in patient wards and small 

procedural rooms. By Hugh O’Connor (AED) Authorised Engineer (Decontamination). 

An Airdog system is not a replacement for a full Air conditioning system which dilutes and 

filters 100% of air in a given space, is a suitable alternative to wall, window, or centralized air 

conditioner where the financial constraints are restrictive. Often called mini-split, ductless 

split, or duct-free air conditioning, this system can adequately clean and reduce 

environmental contamination in a standard-patient room without requiring extensive 

installation costs and efforts. Standalone air conditioners are clinical/small office appliances 

that do not require ductwork, which reduces energy expenditures these systems are suitable 

for healthcare and can be improved by including an active extract system (Xpelair). 

Conclusion of evaluation 

The Authorised Engineer accepts that retrofitting an Airdog system has improved the 

user/patient environment by extracting foul/stale air and replacing it with clean air-

conditioned air by the Airdog system. The real time results and user feedback accepts that a 

“safer cleaner clinical environment” has been achieved. 

It could be concluded that this exercise may be a template for further installs within the 

clinical/patient setting of a patient room campus but the author of this report would caution 

that the improvement does not replace the necessity for procurement of compliant Air 

Conditioning/Ventilation recommendations in newly planned and designed clinical planning 

(Roadmap to improve ventilation on clinical settings WHO 2021). 
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