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A Study on CFD analysis of indoor airborne microbe transport

in car for microbiological safety

Sang-Gon Choi"
*Depat. of Bilding Services, Yuhan University

Abstract

Recently SARS and bird flu has been infected widely in the world; we have to care about germs and virus

in indoor air environment. Especially that transmission by means of transportation is a major infection route. In
this study, a private car simulated with CFD for prediction of indoor airborne microbe transport. Simulation
performed with real situation in car, four occupants with a infected driver and four stage air ventilation
controled by HVAC system. Result show that CFD can be visualized microbe transport other occupants and
who 1s more exposed to airborne microbe. also it make a prediction of microbe transport in car.
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[a] Floor plane diagram of car
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[b] Cross—sectional diagram of car

[c] 3D model of car
[Figure 1] Diagram of car

[Figure 2] Diagram of ventilation diffusor
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<Table 2> Simulation condition

Tetra
about 3,200,000 nodes

mesh . .
mim. size 3 mm
max. size 99 mm
Continuous fluid : Air (Ideal gas)
Turbulence : Standard k-¢
density difference
. Buoyancy turbulence :
Fluid . ..
Production and dissipation
Heat transfer : Thermal energy
Thermal radiation :
fluid dependent
Coupling : Fully coupled (Buoya
. ncy force, lift force)
Particle
Momentum transfer :
Drag force : schiller nauman
Slip wall
wall .
Standard wall function
<Table 3> Boundary condition
1 stage 2 CMM, temp.12C
9 st 3.5 CMM,
stage .
Inlet temp.12TC
3 stage 5 CMM, temp.12C
4 stage 7 CMM, temp.12C
Outlet atmospheric pres§ure outlet
Out air temp. 35C
. 11 # /min, exhalation
Driver .
Mouth Particle 1000 EA
ou
3095 K
Other
occupant 11 # /min, inhalation
Mouth
81 W/m'
body Humen .
particle collect
397 W/m'’
Windows . /i
particle collect
Isol
Chair S0 a-lted
particle collect
Isolated
Wall

particle collect
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[Figure 5] Particle tracks
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<Table 4> Result of Exposed by stage

wEA | eAd | BEA

(%) A (%) | 314 (%)
1 stage 0.1 0 0.7
2 stage 0 0 1.2
3 stage 0.1 0 0
4 stage 0.3 0 2.8

<Table 5> Result of Exposed by position
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