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A Study on CFD analysis of indoor microbe transport for

microbiological safety
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Abstract

The transmission of the world Installed in an Office occurs through the air. Preventing that transmission,
especially in indoor environments like those in airplanes, schools and offices, is a major public health concern.
in this study the real situation of lab which is consist of dilution, Ultraviolet-C based air sterilization system.

This model include indoor microbe transport which is generated human source. a computer simulation was
performed to determine if such simulation can be used effectively to predict the more accurate, but difficult to
perform, actual physical experiment. Result show that CFD can be modeled microbe transport effectively and it
can be visualized microbe transport separation from flow streamline. also it make a good prediction of microbe
transport.
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[a] Diagram of chamber

B
[b] Picture of chamber

[Figure 1] Diagram of controlled environment
chamber
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<Table 1> Simulation condition

Tetra
about 4200,000 cell

mim. size 2 mm

mesh

max. size 50 mm

Continuous fluid : Air (Ideal gas)
Buoyancy : Standard k-¢

Fluid density difference

Buoyancy turbulence :
Production and dissipation

Heat transfer : Thermal energy

Coupling : Fully coupled (Buoyancy
force, lift force)

Momentum transfer :

Drag force(Drg coefficient 0.44)

Particle

Slip wall
Standard wall function

wall

<Table 2> Boundary condition

Supply 5 ACH
Inlet
Desk 1 ACH
Outlet Uvdl 1 ACH
11 ¢ /min
Mouth Particle 100 EA
3095 K
Room Initial temp. 293k
Heat UVG No gain
Computer 75972 W/m2
human 81.642 W/m2
Wall Isolated

Oankt

a B Return

a Supply

[Figure 5] CONTAM model
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[Figure 7] Temperature result contour

[Figure 7l 2E%8¥ A¥NE Yepdoh &&=
Adlersz Yeplon Z7] A<l 201293 K)
Foa HHe] fAEE AS B Ak Algke] A
221 365 TB95 K¢ 72 B} =2 HAFEH
Tk 308 K~310 K AtelolA] #43] yep=
o = Ark Al A5FE S22 Heat fluxel
I 3717 |@3IAA 298 K ~ 310 K Ale]ellA
Hol d43] dibgo] M e s & 5 AUk [8]

[Figure 8Joll WF ZA3E Yeplidleh 3= O
of " AHES Uehlle Ze® Eddy
dissipations ERWItE Ad= HETA 2AE V)
b Ak, HarE o] SRR APE A7)
oa Aol wAE= Eddy dissipation®] 0.7E-4 ~
72E-03 m3/s38=2 YEht A oR 7|FfEe] &

o

Mro 1o W o
M 2 o ki



98 A mAE dHS AT AWFF UAE AT d5S A CFD 38 A7

HEZ

ol A o] WAzl Aol X3 HALE AL 9
Ho] Frh[g]

[Figure 9]oll 715l €)%+ Stream lineS YERJATEH
okM AR RE HHE3 A3y £ B H

diel PHe B @ 5 Aglon], oled Asay

o -z

N
ot Aol A Bl A3 zho] Abgre] 9ol A
e 02 nvse] £k FolA A A
= AL ¢ 4 I} Stream lined Yol A wHAY3EE 7]
F7F A AXE g|Fte] FEFo] AXE UVikt
Fx o] FEFHh A4 SuAE A3 S AXH
% 1= -Z ko= 71571 |4%EH, A

T FEoA 2719 HETFOA EEHE H57] u
| kS e TR 715 AsE dth
ol AA A AgAo 7o eyt AA s BAL
wo] At Stream lineo] B = S & F Ark

[Figure 10]9ll+= Particle track®] Stream lineol A %
g3l #gEo] ol & F e THE dolry] 9
ABE HERNRIT olF flste] 732 o s A"E Al
ol oA Al ASFEle] gy FEE
< AAst A A3 AR ddol ofd §-
HEg = Zo]o] Particleo] 7}sA+= Buoyancy force,
lift forceE & FHol 93l €A Stream line¥} &
&% 3}al, Particle track®] trace line ZolE ZA
sto] afAs gk Aajolrt. AdfellA vERd XghA
o] Particle transport 2@l o3& ++3¥  Particle
track line o|tk. Azl g1e 4= &= A o]
o]He] Steam lines W} 53k e 7HEdd &
A== T EA Particles frs©]  Steam lineZh= &
AR BAFE 7 des BT

[Figure 5, 6, 7, 8]9] A& Particle motion®l] =
A QIS MA= 7IREE, FE a9 Sol A4t
A BAME S-S Ueth AaERYE 7 e
HEH 279 2U1E5E ol&ste] g Algeold
o] Ax}= Figure 119 YeERAICE

Figure 11904+ QlolA E&EE 10070 F-frAlet
] Particle track®] trace lineS ¥ YeRNSITh Av}
= 100719 BEE B AsES BF Y
RAoE Yehgown olE maE Z}7te] JirE A4
=9 7 e Aow yeht & 5 Ay
nAdEo] AsS vele &9 A & &
T S s AlEEk

[Figure 12]91%= CFDAlE#HC)AS Fadte] 42 =
ko] Particle w35 % (Particle concentration)S 1
Rttt o] Aol A= Abge] Qo] 9l Fate] ol

> o
&
o~
2
=2
>~

o Hr ok ¥ |
e Jo Q@ rr

[b] Z direction
[Figure 8] Turbulence eddy dissipation result contour
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[Figure 10] Separation particle track from stream line
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