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Outline

= Physical distancing threshold in indoor environment

= Engineering control for airborne infection in hospitals




Background: Transmission modes of SARS-CoV-2

Aerosol Particle Transport,
Dilution, Mixing, Processing, Aging
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Exposure

Breathe, Speak, Laugh, Sing, Cough, Sneeze Droplet Deposition, Inhalation
Emitter(s) Recipient(s)
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8.g. super-spreading :

e.9. susceptibiity

https://arxiv.org/pdf/2103.01 | 88v2.pdf




What are physical distance thresholds?
Where do they come from? @ UR'E‘SFS':%E

Two metres or one: what is the evidence for physical distancing in
covid-19?

Rigid safe distancing rules are an oversimplification based on outdated science and experiences of
past viruses, argue Nicholas R Jones and colleagues

Nicholas R Jones, Zeshan U Qureshi, > Robert | Temple, ° Jessica P ] Larwood, “ Trisha Greenhalgh, '
Lydia Bourouiba®

i * Room: 4.2 mx3.2 mx2.7 m*8100116.119; ACH; §.6/h(48.100.116,119)
| * Ventilation: DV48:116.119, py/116; ppy/ioo,

i * Layout: standing and face-to-face*®1®.116.119 face-to-back and
1 —side’s;

i * For conditions in reference, see Figure 3
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Ai et al. Indoor Air. 2018

Jones et al. BMJ. doi: 10.1136/bmj.m3223



Research gap | : Droplet-physics based versus infection-risk based?

Xie et al. 2007

Liu et al. 2017
Wei et al. 2015

Infection-risk

Droplet- Physics
based
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Infection-risk
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CDC: 6 feet
WHO: [-2m

UK/Germany:
|-2m

Physical
distancing
safety threshold?
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Research gap2: Well-mixed versus thermally stratified environment?
UnlverS|ty of
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85% recirculated air
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Liu et al. Build Environ. 2020




Research gap 3: Relative posture matters?
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Methods: Infection-risk based physical distancin
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Liu et al. Environment International. 2021
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Results: mixing indoors vs stratified indoors
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Results: Impact of relative posture B8 el

Uniform indoor temperature
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Summary | B s

There is no one-size-fit-in-all 2m physical distancing threshold-
exposure time, indoor ventilation system matter and it also should be
virus-dependent.

The 2m physical distancing rule may increase transmission risk in when
there is a breathing height difference.

Multiple peaks in stratified environment much beyond 2m

Avoid susceptible people with relatively high breathing heights in
enclosed environment standing next to lying/seated patients/passengers.

Use proper ventilation systems in critical environment.
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Engineering design for infection disease contrﬁ)_l o
niversity o
in hospital environment © Reading

CDC New
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Influenza outbreak in a general hospital ward@ o
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38— g HEPA purifier
” ” ” ” FCU system with supply diffusers and
return grilles at ceiling level

*All the infected patients were in Bay B and C, remote Bay
C was not infected.

* No visitors and health-worker were infected
* All patients are immobile.

* Possible airborne transmission?
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Outbreak in a restaurant in Guangzhou
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Poor ventilation:

index patient A1 ____patient C
0.75-1 L/slp patint 81 PatentAd
patient B3 — 1 patient C1
patient B2 " | patientA2
patient A3
. . . . patient AS
Ventilation guideline:
10 L/s/p
__fan-coil unit
B ——_
outdoor air path
V

Li et al. Building and Environment. 2021




B3 Reading
Thank you

Dr Zhiwen Luo

Associate Professor in Healthy building and cities
School of the Built Environment
University of Reading, UK
z.luo@reading.ac.uk



mailto:z.luo@reading.ac.uk

