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Topic:

Airflow and contaminant real-time
visualization with CFD simulation for the
hospital operating rooms

Research Questions:

 (Main)Isthere any possible method to
speed up the simulation to support “real-
time”(fast) control in operating rooms(OR)
for surgical site infection(SSI)?

* (Secondary) How can the method be
integrated into a user-friendly workflow for
indoor air controlin ORs?

Research status:
* Literature review for gaps/problems
* Solutions to gaps/problems
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Goals & Gaps Step1
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Applicable fast Data from scenarios:
airflow-contamination Under mainstream

controlling decision- HVAC systems
making support for infection control

CFD
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Operating

Rooms

Real-time

User-centered integrated
visualization
framework

Faster prediction-
control modeling
for SSI-OR
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For datasets preparation (Conference paper, Indoor Air 2026 in Singapore):
Quantitative assessment of key factors on infection risk for data-driven modelling in hospital operating rooms

HEPA FILTRATION & SUPPLY PLENUM
Technical Specifications sl 182%
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Linking OR configuration, airflow, human, and medical factors
to SSl outcomes across studies.
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Source Serif Pro Air Velocity: 0.2-0.4 m/s at Table Level Reference
A synthesis of Computational Fluid Dynamics (CFD), Positive Pressure Differential: +2.5 Pa E 1A202
Field Experiments, and Epidemiological Data. (Fang, 1A2026)

Quantitative assessment of key factors oninfection risk
for data-driven modelling in hospital operating rooms)
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Configuration: non-/SSI
zones, dimension, doors

Airflow: HVACs, filtration,
ACH, velocity, flow style

Human: patient(blankets),
staff(gesture, number,
movement, location)

Medical: surgery
devices/settings, sterile
devices
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Step1: Data

1. Mechanistic 2. Empirical

3. Clinical
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Modeling fluid dynamics, Field measurements of Epidemiology linking
thermal plumes, and Particle counts, CFU, and environmental indices
obstruction effects. tracer gas in real ORs. to patient SSI outcomes.
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The Hierarchy of Metrics

1. Physics (The Mechanism)

2. Biology (Surrogate) SV

\ CFU/m®. Useful proxy, but
often averages the whole room.

Particle Deposition. The Gold Standard. o $
How many particles actually land on the wound? ~~

Sample m

OR Size Contaminant- Staff Surgical Surgical
Dimension Centered Control Movement Medical Physical
Hifscteess incletors cibatons Raw Data Weighted Reliable Simulation
Factor Analysis Model

Step 1(IA 2026 conference paper) confirms the influence of specific factors,
providing a 'reliable quantitative reference’ for preparing CFD simulation-based
datasets. It serves as a practical guide for the modelling process.
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/ \ 3. Composite Indices
\ Ventilation Index / EQIL.
\ The holistic view of flow,

heat, and behavior.
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Fang Hou

* Linkedin
https://www.linkedin.com/in/fhoukth/

* KTH profile
https://www.kth.se/profile/fhou

* Email
fhou@kth.se
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