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Numerical Simulation Of An Air Distribution
System In A Hospital Operating Theater
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Abstract

Despite the attention paid to the design of the operating room environment,
wound infections still constitute a large proportion of hospital-acquired infections,
and one of the most important causes of these infections is airborne pathogenic
particles. Therefore, this research aims to acquire accurate knowledge of the
, and try to find the best three-dimensional movement of air inside the OR
scenario for this movement and to analyzing the environment of one of the local
OR, discover their strengths and weaknesses using computed fluid dynamics.
Also there are a number of things affecting the movement of air in the OR that
must be analyzed carefully ( the ventilation system in terms of the number,
location and size of air inlets and outlets, the speed and temperature of the
incoming air, heat sources and their impact on air movement (personnel, medical
devices, Iighting) ,ect .
In this research, we will introduce hospital design, ventilation systems, (CFD), and
simulation of the ventilation system for one of the orthopedic OR in one of the
hospitals in Damascus using the ANSYS2020R?2 program, and create scenarios
for ventilation of OR based on reference studies and orthopedic OR requirements,
To obtain a clean surgical area with the lowest incidence of infection, in an
attempt to improve the three-dimensional air movement in the empty room by
ventilation systems and we will study the effect of adding the components of the
room gradually without and with the presence of the thermal effect, and the
thermal study will include two stages:
a)- make a difference between the air temperature entering the room and the air

temperature within the room.



b)- laying of thermal radiation to the components of the room. We will also study
the effect of the surgical light angle with the operating table on speed lines.

We will measure the air speed in the OR practically to make sure the simulation
is correct.

The research concluded by providing the recommendations and future
suggestions that would improve ventilation systems and obtain a clean surgical

area free of infection.
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