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The study on the performance of air sterilization of multistoried apartment
by the multizone modeling
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ABSTRACT: The purpose of this study is to evaluate the efficacy of muitizone simulation
that enables to grasp of details about microbial contaminant problem in an multistoried
apartment, 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 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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Fig. 1 Microorganism diffusion and

generation model

Table.2 Input data of multizone model

Flow L
Zone path eakage
zone volume Fl:tg total area
(m') p length | (co/m)
(m)
window 7.65 0.72
Rooml 36.5
door 6 0.31
sliding | ¢ 5.5
door
Room2 37 door 6 0.31
bathroom 6 0.31
door
window 9 0.72
Room3 27.3
door 6 0.31
. shding
kitchen 34 door 5.75 5.5
Bath bathroom
rooml 10.9 door 6 0.31
Bath bathroom
room2 17 door 6 0.31
sliding
door 115 5.5
Living bathroom
room 105.5 door 6 0.31
enter
door 6 12
Entrance elevator
hall 7.5 door 12 0.26
verandal 4.5 window 4.2 0.72
veranda2 13.1 window 7.5 0.72
veranda3 12 window 8.4 0.72
veranda4| 17.25 | window 13 0.72
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Fig. 2 Multi-zone modeling for combintion
of filter and UVGI models
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Table.3 Input data of duct work
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Supply | Return | Diffuser
Zone i i diameter
Zone | volume ar ar
) volume | volume |___(mm)
(m'/n) | (m'/h) | SA | RA
Rooml 36.5 20 - 100 -
Room2 37 30 - 100 | -
Room3 27.3 40 - 125} -
Living | 155 | 60 80 |100]|125
room
kitchen | 34 k - 30 ~ |195
Bath 10.9 - 60 - |15
rooml '
Bath 17 B 0 s
room2 |
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Table. 4 Test result of indoor microorganism 5 meqmme e B
. g
by air—-sampler £ 2000 e Roomt
. Living § 72 Reoma
Strain Room1 Room2 2 1500 -~ v-- Livingroom
room 3 -~ &-- Kitchen
. 5 - Bath 1
Bacteria g "1 > Bathroom2
(CFu/m) | 2,510 2,483 2,013 5
o 500
Average €
Fungus G
0 s 10 15 20
(CFU/m‘) 257 223 140 Time (hour)
Average )
Total Fig. 3 Simulation result in case of door
average 2,542 closed
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Fig. 6 Simulation result in case of window
closed or opened
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Fig. 7 Simulation result in case of varying
occupants schedule
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Fig. 8 Simulation result in case of varying
occupants schedule
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Fig. 9 Simulation result in case of ventilation
and UVGI air sterilizer
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