
Ventilation and indoor 
transmission of airborne 
infections in residential 

buildings.

Alan kabanshi

Department of Building Engineering, Energy 
Systems and Sustainability Science06-10-2022

Associate professor of Energy Systems 



Theoretical and experimental study on 
ventilation strategies to reduce airborne 
infection transmission in residential buildings 
based on the purging flowrate and the visitation 
frequency concepts within or between rooms.

About the project

Objectives 
1. Unified epidemic and building compartment model on transmission risk.
2. Experimental and numerical study of ventilation strategies based on unified model
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A refined model of the ventilation process

The ventilation system is reducing the concentration of 
contaminant agents and spreading them at the same time.
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Ventilation in residential buildings
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– Epidemic compartment model

Risk of being infected model
– Building compartment model

𝑃𝑃𝐼𝐼 𝑥𝑥; 𝑆𝑆 = 1 − 𝑒𝑒−
𝑃𝑃𝑇𝑇(𝑆𝑆 → 𝑥𝑥) 𝑞𝑞𝑞𝑞𝑞𝑞

𝑄𝑄𝑝𝑝(𝑥𝑥)

𝑃𝑃𝐼𝐼 𝑥𝑥; 𝑆𝑆 = 1 − 𝑒𝑒− 𝐼𝐼𝑞𝑞𝑝𝑝𝑞𝑞
𝑄𝑄𝑣𝑣

𝑂𝑂
Wells-Riley model
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