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Motivation

* Exhaled breath distributions play a critical role in airborne virus transmission, e.g. Infection probability is greater if
the local concentration of infected breath is greater.

®* Buoyancy leads to stratification in rooms (layers of varying concentration).

What is the effect adding a ventilation outlet in the layer of high concentration?
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Experimental Setup
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Buoyancy Sources

~Equivalent to breathing
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Results: Two Buoyancy Sources
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Results: Two Buoyancy Sources (continued)

Qi —— Instantaneous distribution

. L — _ — 3 -1
Lower ventilation fraction: Q, Yy Steady distributions: Qpent = Q, + Q; = 38cm3s
—0Q,=1 — Q, = 0.25 0
View from above — Q=075 Q=0 Qu l
};I- —Q,=05
= 10 - 1/1,

0.7

o
o)}

0.6

(RIRENNY!

0.5

o
~

0.4

normalised height
o
(62]

o
w

View from front

0.3
N < 0.2 =
\\ 0.2
Ceiling extract 0.1 g
{ 0.0 ; : . : . 0
\ 0.00 0.02 0.04 0.06 0.08 0.10
Lower extract relative scalar concentration ¢
L (2mm slit)
I I

Qu Q



Conclusions

1. Varying strength buoyancy sources drive stratification in rooms, while many other effects drive mixing.

2. Exhaled breath is a weak source that will tend to settle at a lower height — “lock-up layer”

3. Lowering the outlet height to give targeted extraction of this layer reduces its thickness, and reduces overall
scalar concentration in the space.
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