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ABSTRACT KEYWORD
Purpose: In this paper, we intend to devise a plan to minimize the infection of medical staff through droplet S2gd
particles generated from the patient's respiratory by improving the location of the supply and exhaust ports in the %7%; _I]j';';%' g
o [

negative pressure room. Method: To this end, the first improvement plan was analyzed through CFD simulation. S~ N AE

o —a
Based on this, a final improvement plan was derived and the effect of improvement was evaluated by measuringand ~ Zbj7| 9|3
visualizing the concentration of droplet-like particles in a mock-up of a negative pressure room. Result: As a result

of the final improvement plan being derived and evaluated, firstly, through visualization, in the ceiling air supply
and exhaust condition, which is the existing plan, drop-like particles generated from the patient's respiratory

Negative Pressure Rooms
Respiratory Infectious Diseases
Airborne Transmission

position diffuse to the respiratory position of the medical staff in a considerable amount, whereas in the ceiling  HgyAC System
supply and side exhaust conditions, which are the final improvement plan, most of the drop-like particles are  Supply Air and Exhaust Air Position
transferred to the side exhaust port. It was confirmed with the naked eye that it quickly escaped and barely reached ACCEPTANCE INFO

the respiratory position of the medical staff. In the case of the final improvement plan, compared to the existing plan,

Received Mar. 30, 2023

the concentration of droplet-like particles was reduced by 91% at the location near the respiratory of the medical  gjpa1 revision received May. 3, 2023
staff and by 86% at the center of the room, confirming that it is a very effective plan to prevent the spread of  Accepted May. 8, 2023

respiratory infectious diseases to the medical staff.
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Dimension: Isometric
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SA(0.3m X 0.3m)

Fig. 1. CFD Modeling for Simulation Cases

Table 1. CFD simulation modeling configuration

-

1800mm

700mm 4

Description Ref.
Human Models |174cm (1 patient, 2 medical staff) [10]
Air Change Rate | 12 ACH [11]
Supply Air (SA) [ 500CMH, 1.698m/s, 24°C
Exhaust Air (EA) | 500CMH/Ea, 1.698mvs, 24°C
Human 30.95°C [12]
Temperature
. - Realiazable K-Epsilon High y
g:t}tllsgcss +Wall Treatment
s - Lagrangian Multiphase (One-Way)
Breath Velocity: 5.2m/s [13]
Particle Size: Sum (Aerosol)
Particle Rate: 1000 set/s
. Particle Shape: Spherical Particles
Particle . .
Settings Particle Type: Liquid [14]
& (Bis sebacate (C26H5004))
Viscosity: ca 23mPa s at 20°C
Density: 900kg/m’
Particle wall condition : rebound
Palyhedral Mesh
Mesh Settings | Prism Layer Mesh
Surface Remesher
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Fig. 2. Indoor Airflow and Speed Rates by improving the supply and exhaust position
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CASE1: Result of Particle Analysis
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Fig. 4. Airborne Contaminant Behaviors by improving of the supply and exhaust position design
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Fig. 7. Position of Optical Particle Counter (OPC) and Oil droplet
generator
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Fig. 10. Distribution of droplet-like particle concentration by design cases
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