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WP1 : To create scientific knowledge on physical mechanism for airborne pathogen exposure and develop    
new engineering solutions and strategies for controlling infection risk in transient indoor environment.



What factors influence the airflow and air quality in an operating room?

Physical obstructions (Cao et al. (2018))

• Surgical light

• Medical equipment and tables

Human Factors (Pokrywka & Byers (2013), Sadrizadeh et al. (2021), San José Alonso et al. (2022))

• Staff movement and positioning

• Door opening 

Thermal Plumes (Cao et al. (2018))

• Human, medical equipment and surgical lights

HVAC system design (Krishnankutty et al. (2026),Agirman et al. (2020), Agirman et al. (2021))

• Supply diffuser size 

• Extract location
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Current study 
Characterization of airflow structures in the surgical microenvironment of operating rooms using 

Particle Image Velocimetry: Effects of ventilation strategy and extract position 

✓ Why: Relative to floor-only exhaust, combined outlets (floor + ceiling) reduced particle deposition at the surgical table by ~64% for
small particles (5 μm) and ~26% for larger particles (20 μm). Agirman et al. (2020)

✓ Reasoning: As the particles are airborne, that means they should be transported via air. This implies that the airflow
characteristics changes at the surgical site microenvironment.

✓ Literature gap: Previous studies on operating room ventilation mainly report mean airflow or bulk contaminant removal under
laminar and mixing systems. High-resolution measurements of near-field airflow at the surgical site, particularly using Particle
Image Velocimetry to assess the effect of exhaust configuration, are still scarce.
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Objective and Expected results
• Objective: The objective of this study is to identify

dominant flow features, vortex formations, and stability
characteristics in the surgical microenvironment, and to
assess how different extract configurations influence
them under MV and LAF.

• Expected results: The resulting high-resolution PIV data,
which are 2D velocity, Airflow pattern and planar turbulent
kinetic energy, that offer detailed insight into the
interaction between ventilation type and location of air
extract openings, which may lead to optimization of
ventilation design and provide robust experimental
validation for simulation studies.
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Example from test cases: With surgeon

Expected Results



Physical obstructions (Cao et al. (2018))

• Surgical light

• Medical equipment and tables

Human Factors and movements (Pokrywka & Byers (2013), Sadrizadeh et al. (2021), San José Alonso et al. (2022))

• Staff movement and positioning

• Door opening 

Thermal Plumes (Cao et al. (2018))

• Human, medical equipment and surgical lights

HVAC system design (Krishnankutty et al. (2026),Agirman et al. (2020), Agirman et al. (2021))

• Supply diffuser size 

• Extract location

Future work
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Thermal Plumes (Cao et al. (2018))
• Human, medical equipment and surgical lights
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