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ABSTRACT: The purpose of this study is to evaluate the efficacy of multizone simulation
that enables to grasp of details about microbial contaminant problem in an multistoried apart-
ment. We used actual indoor test data to figure up microbial contaminant level as initial value
for the multizone simulation and estimated the various effects of indoor occupant infected with
germs such as bacteria and fungus and the performance of air sterilization by using multizone
simulation in substitute for infeasible expermental approach. The results show that natural
ventilation make ourselves generally useful for removing indoor microbial contaminants. The
results also show that the performance of air sterilization reach the maximum in the case of
using mechanical ventilation and UVGI air sterilizer. The conclusion is that this multizone
simulation is useful tool for actual design method for immune building systems.
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Table 1 Specification of experimental instrument

Instrument Specification
Air sampler Flow rate : 100 L/min, Tolerances : 5%
Incubator Temperature tolerance : 20~50C+0.1TC

Colony counter

Clean bench

Pan counter : 220V

Size ' 1 200><600><620 Filter : Ulpa filter (0.3 um99.9999%),
Air volume * 23m /mm Air velocity : 0.3~045m/s, Class : 100
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Fig. 1 Microorganism diffusion and generation
model.
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Table 2 Input data of multi-zone model

Zone Flow Flow path |Leakage
Zone volugne ath total length arga
m) | P (m)  |(cm”/m)
Wind 7.65 0.72
Room1 | 365 |—moW
Door 6 031
Sliding | g 55
door
Room 2 37 Door 6 0.31
Bathroom| 6 031
door
R | 973 Window 9 0.72
oom “ | Door 6 031
Kitchen | 34 | “hding | 575 55
door
Bath 109 Bathroom 6 031
room 1 door
Bath 17 Bathroom 6 031
room 2 door
Sliding 115 55
door
Living 1055 Bathroom 6 031
room door
Enter 6 12
door
Entrance Elevator
hall 75 door 12 0.26
Verandal| 45 | Window 42 0.72
Veranda 2| 13.1 | Window 75 0.72
Veranda 3| 12 | Window 84 0.72
Veranda 4| 17.25 | Window 13 0.72
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Table 3 Input data of duct work
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Fig. 2 Multi-zone modeling for combination of
filter and UVGI models.

Supply | Return | Diffuser
air air |diameter

m) volyme | volyme (mm)
(m/h) | (m/h) |SA|RA

Zone
Zone Volume

Room 1 36.5 20 - 100| -
Room 2 37 30 - 100| -
Room 3 273 40 - 125| ~
Living room| 1055 60 80 1001125
Kitchen 34 - 80 - 1125
Bath room 1| 109 - 60 - 125
Bath room2| 17 - 60 - {125
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Table 4 Test result of indoor microorganism
by air-sampler

Living
Room2 Loom

Bacteria (CFU/m>)| 2510 | 2483 | 2013
Fungus (CFU/m") | 257 223 140
Total average 2,542

Strain Rooml
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Fig. 3 Simulation result in case of door closed.
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Fig. 4 Simulation result in case of door opened.
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Fig. 5 Simulation result in case of window and

door opened.
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