A-17

KHED - A TR AT s
T TE R RS (2022, 3. 11)

g
Z=
o
5

PDEZEICEITHARETHHRE LTORARR Y AT LD EREETMI<BI I S %K
D2 MNEENCDREIRRBICEDIEZEDORE XV ICHT SR
Performance of Local Exhaust System as Prevention Measure of Infection in Consulting Room

- Part 2 Estimation of Infection Risk due to Exposure to Droplet Nuclei from Infected Person in
front
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In this paper, a local exhaust system is introduced into the consultation room to explore more effective ventilation

measures in order to prevent infection. This study plans to caryy out the experiment in a full-scale model. CFD steady

state analysis was used to figure out the capture efficiency of the hood and estimate the infection risk due to exposure to

droplet nuclei from infected person in front. In addition, contribution rate of the hood is estimated using SVE 5, which is

known as one of the ventilation efficiency indices.
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Table 1 Analysis Condition

CFD Code STREAM ver.2021
Analysis Volume 2.4 (x) X 3.8 (y) X 2.2 (2)
Total Number of Mesh 2,444,148
Turbulence Model Standard k- model
Algorithm SIMPLE
Discretization Scheme QUICK
Number of Cycles 3,000

Table 2 Boundary Condition

Wall Boundary no-slip
First Mesh from Wall 100 mm wide
. Ceili 0.957 W/(m’K
Wall Converctive heat crine (mz )
¢ f N Wall 3.048 W/(m’K)
ransier rate Floor 4.018 W/(m’K)
Temperature 20°C
Emissivity 091-]
k=3/2(U - Iy’
Inflow Boundary* ( )

P (Cum . kl/Z)/ L
75W X 2 person

Human Heat Generation

Contaminant Tracer gas
Diffusivity 0.00167 (CO,)
Temperature 32°C
Concentrration Nomalization
Emission by Ventilation Volume
Flow Rate 5.21 L/min
Velocity 0,299 m/s
Angle 11.9°
Mouth Size 17.04 X 17.04 mm
Initial Air Temperature 20 C
Supply Air Temperature 20°C

*k [ : Turbulence intensity
U: Mean flow velocity [m/s]

Cyu: Turbulence model constant
L : Turbulent length scale [m]

Table 3 Turbulence Condition

mouth | 0.1 | 0.09 | 0.0017 | 0313 | 1.34E-03 | 4.74E-03
120.1 | 2.01E-09 | 1.48E-12
2405 | 8.05E-09 | 1.19E-11
401.0 | 2.24E-08 | 5.50E-11
floor | 0.01 1 0.09 | 0.0 1= 0 i 08 | 1.86E-10
802.2 | 8.96E-08 | 4.40E-10
1000 | 1.39E-07 | 8.53E-10

Table 4 Details of Each Parameter

Referrence Condition 49.85 (1,000) 100 500 0
Hood Flow Rate 50, 150, 200, 250, 300 500 0
Hood-Head Distance 49.85 (1,000) 100 300, 400, 600, 700
Hood Horizontal Position 500 -300,-200,-100,100,200,300
Air Change Rate 49.9, 40. 30, 20, 12,6 100 500 0
Referrence Condition 6 (120.1) 100 500 0
Hood Flow Rate 50, 150, 200, 250, 300 500 0
Hood-Head Distance 6 (120.1) 100 300,400,600,700
Hood Horizontal Position 500 -300,-200,-100,100,200,300
Air Change Rate 49.9, 40. 30, 20, 12,6 0 500 0
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Fig. 4 Estimation of capture efficiency in Case A, B, C
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Fig.5 Distribution of tracer gas Concentration and Contribution Rate of Hood in Case B
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Fig. 6 Estimation of infection risk of doctor in Case A, B, C, D
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Fig. 7 Estimation of time for infection risk reach to 5% in Case A, B, C, D
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