Performance Investigation of a Novel Positive and Negative Pressurized

Operating Room for Infection Control

INTRODUCTION METHODOLOGY

Field Measurement Test CFD Simulation & Improvement Strategy

The CFD simulation was performed by using the Ansys Fluent,
Workbench 2020 R2. The full-scale geometry of the investigated
operating room was created based on the actual size and situation of
the operating room. The study also aims to investigate the
performance of the positive and negative pressurized operating room
for infection control in order to prevent bacteria or even fungi from
entering the patient's body undergoing the surgical process. In
addition, enhancing airflow patterns and surgical site infection is
essential to protect the surgeon from the contagious patient and the
patient from the contaminant. Air curtain around the HEPA filters
coverage with different velocities (0.50 m/s, 0.75 m/s, and 1.0 m/s) is
implemented to investigate the performance improvement of the
airflow distribution and contamination control.

The operating room is generally categorized as a positive pressurized bio-
cleanroom that ensures a critical environment for thermal comfort and
infection control concerns. However, the coronavirus disease 2019 (COVID-19)
outbreak necessitates the construction of a negative pressurized operating
room specific for contagious patients. The heating, ventilation, and air
conditioning (HVAC) system has been conducted to meet the dual function of
the positive and negative pressurized operating room. Filtration,
pressurization, and dilution are implemented in the HVAC system for this
operating room. Field measurements also have been conducted
comprehensively to validate the simulation results. Computational Fluid
Dynamics (CFD) simulation was conducted to simulate and compare the air
distribution between the positive and negative pressurized operating room
and its ability to remove the airborne contaminants. Air curtain was added to
enhance the design improvement for contamination control and its ability to
remove airborne particles. The performance of contamination control can be
comprehensively evaluated by the distribution of airflow and the
concentration profile under different air curtain velocities.
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