UNIVERSITY OF LEEDS

This is a repository copy of Could reducing ventilation rates to meet energy requirements,
result in changes in infection transmission?.

White Rose Research Online URL for this paper:
http://eprints.whiterose.ac.uk/79031/

Version: Accepted Version

Conference or Workshop Item:

McDonagh, A and Noakes, CJ (2014) Could reducing ventilation rates to meet energy
requirements, result in changes in infection transmission? In: UK Indoor Environments
Group (UKIEG) Conference: "Low Carbon Buildings: What About Health and Wellbeing?",
18 June 2014, Leeds, UK.

Reuse

Unless indicated otherwise, fulltext items are protected by copyright with all rights reserved. The copyright
exception in section 29 of the Copyright, Designs and Patents Act 1988 allows the making of a single copy
solely for the purpose of non-commercial research or private study within the limits of fair dealing. The
publisher or other rights-holder may allow further reproduction and re-use of this version - refer to the White
Rose Research Online record for this item. Where records identify the publisher as the copyright holder,
users can verify any specific terms of use on the publisher’s website.

Takedown
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request.

| university consortium eprints@whiterose.ac.uk
WA Universities of Leeds, Sheffield & York https://eprints.whiterose.ac.uk/


mailto:eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/

Ref number_0020 Presentation type: either

Could Reducing Ventilation Rates to Meet Energy Requirements, Result in
Changes in Infection Transmission?

A. McDonagh® and C.J. Noakes®

'Pathogen Control Engineering Institute (PaCE), School of Civil Engineering, University of Leeds,
Leeds LS2 9JT, United Kingdom.

E-mail:]A.McDonagh@Ieeds.ac.uk

Keywords: Mechanical Ventilation, Infection Transmission, Bioaerosols, Spatial distribution.

Abstract:

The fate (whether airborne or surface residing) and spatial distribution of hazardous aerosols in an
indoor environment, are strongly dependant on the airflow within that environment. Many indoor
environments are mechanically ventilated; therefore it is the ventilation rate and regime which
primarily determine the room’s airflow patterns and hence the transport of aerosols. Many high risk
indoor environments such as hospital rooms are looking to reduce ventilation rates in an attempt to
reduce energy use. This study experimentally examined the effect of reducing ventilation rates, on
the size, concentration and spatial distribution of aerosolised bioaerosols. It is essential to further
our understanding of the relationship between ventilation and the fate of hazardous aerosols, in
order to mitigate the risk of exposure for building occupants.

Experiments were carried out in a 32m® class 2 aerobiological test chamber. The temperature,
humidity, ventilation rate and ventilation regime within the chamber were externally controlled. A
known concentration of Bacillus Subitilis was continually introduced into the chamber via a six-jet
Collision Nebuliser. A Geo-a particle counter and a 6-stage Andersen Impactor were constantly
sampling at the ventilation exhaust. The concentration and spatial distribution of the airborne
bioaerosols were determined using both an Aerodynamic Particle Sizer (APS, also determines size
distribution) and an All Glass Impinger (AGI), by sampling through tubing located in the breathing
zone at three pre-defined locations. TSA agar plates were placed on the chamber floor directly
beneath the air sampling tubing, to assess the concentration and spatial distribution of deposited
bioaerosols.

Comprehensive analysis of the data is currently underway and thus no absolute conclusions can be
determined at the present time. However, initial analysis indicates that there are significant
differences in the concentration of bioaerosols at the different locations and there appears to be no
correlation in the concentration of bioaerosols in the air and deposited to the ground, at each
location examined.
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