The influence of street canyon design on hospital air quality
M-F. King |, C.J. Noakes , & J.F. Barlow,

. Institute for Public Health & Environmental Engineering, School of Civil Engineering, University of Leeds, UK.

, Department of Meteorology, University of Reading, Reading, UK
m.f.king@leeds.ac.uk

Executive Summary:

Natural ventilation is recommended in hospitals by the WHO for energy reasons
B U I Many hospitals are in highly polluted urban environments and building
shape and/or street canyon width affect ventilation rates.

It's possible to investigate the trade-off between letting pollution in and allowing
infectious microorganisms out by:

A Computational fluid dynamics (CFD) of urban street canyons
A Comparison with experimental studies

1. Introduction

The importance of urban airflow on hospital ventilation is an area of crucial but
challenging research. Although USA guidance recommends mechanical ventilation, in the
UK and many other countries natural ventilation is advocated as an energy efficient
approach to ventilating some areas of hospital buildings, particularly patient rooms.

Figure 1. Typically natural ventilated hospital

Natural ventilation can provide effective dilution there are concerns that the air quality in
urban environments might counter the benefit of diluting indoor contaminants.

The trade-off between diluting indoor contaminants and allowing these to egress into the
street canyon is investigated by computational fluid dynamics.

2. Methodology

ANSYS Fluent 15 was used to investigate contaminant dispersion in four street canyons
by species transport
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Figure 2. Four case set-up of street canyons showing a contaminant source (B) in the hospital and a
source A in the canyon.

Source A= NO, was released at ground level in the second street canyon (source A)
Source B= CO, source was located inside the hospital room (source B)
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3. Results

Figure 3. shows velocity vectors around the four canyon shapes. Complex turbulent structures
are apparent within the narrower canyons, in particular in those containing buildings with
pitched roofs.
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Figure 3. Velocity vectors in the four canyon shapes
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Figure 4. Graphs showing proportional mass fraction of a) NO, and b) CO, against source
strength inside the room and at pedestrian level respectively.

Doubling canyon width decreases ingress by more than a factor of three from street to
inside (Figure 4a). On the other hand proportional egress of contaminants is reduced by a
factor of less than 1.8 at best (Figure 4b). The impact of building design could be related to
guanta concentration of a particular disease such as TB giving a quantitative metric through
the application of the Wells-Riley infection transmission mathematical model.

4. Conclusions

Contaminants are found to be entrained by the turbulent eddies close to the leeward side of
the buildings in all cases but predominantly within narrower canyons. Pitched roofs with
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