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Infection Probability Variation by Airborne Pathogen Exposure Scenarios in Elevators
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Abstract

The COVID-19 pandemic has highlighted the risk of airborne transmission in confined spaces such as elevators. This study used the Wells—

Riley model to evaluate infection probability under 16 scenarios with varying quanta generation,

conditions. Results show that ventilation is decisive:

exposure time, and mask-wearing

increasing the rate from 0.5 ACH to 10 ACH under a high-risk condition (100

quanta/h, 60 s, no masks) reduced infection probability from 26.2% to 1.5%. Mask-wearing was also effective; with KF94 masks in the

same scenario, infection probability fell from 21.7% to 2.7%. These findings demonstrate that maintaining 10 ACH ventilation together with

mask use provides strong protection and should be emphasized as essential measures for preventing airborne transmission in elevators.
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P: Infection probability

[: Number of infectious individuals
q: Quanta generation rate

p: Pulmonary ventilation rate

t: Exposure time

Q: Room ventilation rate

m, , m, : Mask filtration efficiency
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Table 1. Simulation scenarios for infection probability analysis

Exposure Q Mask efficiency
No- | q Time (s) AcH (m*® /h) | infector | Susceptible
S1 0.5 2.75 0 0
S2 | 100 60 1 5.5 0 0
S3 2 11 0 0
S4 0.70 0.70
S5 30 0.70 0.00
S6 | 5 0.00 0.00
S7 0.70 0.70
S8 60 0.70 0.00
S9 0.00 0.00
S10 10 5.0 0.70 0.70
S11 30 0.70 0.00
S12 0.00 0.00
S13 100 0.70 0.70
S14 60 0.70 0.00
S15 0.00 0.00
S16 | 100 60 0.5 2.75 0.70 0.70

*q: quanta generation(quanta/h)
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Table 2. Airborne infection probability by overall scenario

Exposure Mask Infection

No. q Tirl;le (s) AcH Condition Probability
(%)

S1 0.5 None 26.187
S2 | 100 60 1 None 14.086
S3 2 None 7.310
S4 Both masked 0.003
S5 30 Infector only 0.011
S6 5 None 0.038
S7 Both masked 0.007
S8 60 Infector only 0.023
S9 None 0.076
S10 10 Both masked 0.068
S11 30 Infector only 0.226
S12 None 0.752
S13 100 Both masked 0.137
S14 60 Infector only 0.454
S15 None 1.507
S16 | 100 60 0.5 Both masked 2.696

*q: quanta generation(quanta/h)
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