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ABSTRACT: In this study multi-zone modeling program CONTAM 2.4 developed by NIST
is used for estimating the air disinfection rate of the interior of a room which is set up the
indoor air disinfection system with filter and ultra violet germicidal irradiation (UVGI). Deve-
loped models those enable to predict the transmission of air borne contagion such as bacteria
and fungus generated in our daily life are useful model for designning air cleaning & ven-
tilation system of building. Also, results indicate that these models are enable to compute the
real situation that is almost impossible of carrying out experiment in an actual condition due
to biohazard problems and suggest that engineers will use these models as a design tool for
the future immune building system.
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Fig. 1 Multi-zone base modeling for Indoor
microorganism.
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Table 1 Communicable respiratory pathogens

Airborne pathogen Diameter (um)
~ Adenovirus ' 008
Arenavirus 0.18
Coronavirus 011
Coxsackievirus 0.027
Echovirus 0.028
Morbilli virus 0.12
Influenza 0.1
Parainfluenza 0.22
Paramyxovirus 0.23
Parvovirus B19 0.022
Reovirus 0.075
Respiratory syncytial virus 0.22
Rhinovirus 0.023
Togavirus 0.063
Varicella-zoster 0.16
 Chlamydia pneumoniae 0.3
Mycobacterium tuberculosis 0.86
Yersinia pestis 0.75
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Fig. 3 Photographs of test result in the case
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Fig. 4 Photographs of test result in the case
of 8 hours running UVGI air sterilizer.

Table 2 Occupant schedule

. Occupanc
Time Zone time Fhour};
00:00~04:00 Rooml 4
04:00~08:00 Room?2 4
08:00~12:00 Room3 4
12:00~16:00 Bath room 4
16:00~24:00 [ Living room 8
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Table 3 Test result in the case of non-run-
ning UVGI air sterilizer

Sampling air|{ Number of
Strain Ager flow rate colonies
(L/min) | (CFU/m")
Bacteria| PCA 100 570
Fungus | PDA 100 410

Table 4 Test result in the case of 8 hours
running UVGI air sterilizer

- Strain 4 hours average | 8 hgurs average
kill rate (%) kill rate (%)

Bacteria 75.3 26

Fungus 75.1 9.7
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Fig. 5 Kill rate w.r.t. time.
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Fig. 8 Simulation result in case of moving the
human contaminant source.
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