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The study on the multizone modeling for preventing transmission of air
borne contagion
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ABSTRACT: In this study multi-zone modeling program CONTAM 2.4 which is developed
by NIST is used for modeling the air disinfection system which is consist of dilution,
filtration, ultra violet germicidal irradiation (UVGI) for removing the indoor microorganism
such as bacteria and fungus. Developed models those protect occupants against indoor
microorganism generated in our daily life are enable to use for immune building simulation
tool. Also, results indicate that those models are enable to compute the real situation that is
almost impossible of carrying out experiment and identify the disinfection rate with highly
reliance. Results also suggest that engineers will use these models as a design tool for the
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
(pm)
Adenovirus 0.08
Arenavirus 0.18
Coronavirus 0.11
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

Table 1.9 AWzZAdA AR £ 9=
A% oo FHE YUY Table 1004
BE uiel 2o AuoldE @ FRY n4E
of A% 4 glevt WA AN FAae B
e dnk Al Ak %J‘#Oi TESA EH3
A =& & FHAEE 238 Asde A
o AurAold. & AFAAE HHE o)

|

ﬁ

_8.

BHAGEHE ddoz & F4o 2de FY5
gt} dultrdo| A= Table 1. of UEt u]E
of HFAAELE AgEGn, HRY AHLE

Bratbak and Dundas®ell 2]l AA" 13,100
kg/m'& MM =S ST

A SAA FEFATZE] 99 CFU/m
g o]&s7] st FRAAES JsE dEs
£ wae PAsgch

2) 2 =49
BE) R2AE ASHRAE standard 52.2 9
MERV 5378 @2E% st dutdez 4
geol 23 agd 9 3y 2dL (DY 4
o
E:1_€~(ED+fEH)S RS

ot gol Aeose Ay ZdE AEHA
e AHd= EA7F giol,} /\l;ql =R o] 5§ Pe}
Bluald £ kxR ARl 2=, A AA
£ 0.01 m AEef 3717} 100% AAH =
Aoz YetuiA v AAe 23A gues A
B £ AdRE 5710 m A=Y ¥ BEIL 5
ARG dEANE AAR 100% AAHA &
= ZAolth. ol EAE M8ty Azt FF
€ "grdo| 24 (2)¢ Zo] A<t HYE®

E=L,(1—¢ DTS

lr

2

= 3/4 '

A (9 Lo & DiE s A(DelA YEY =
AAos g BAHe FARE £ doH,
ASHRAE standard 52.2 ¢ MERV $3ol w&}
MERV5 ~ MERV20 222 H&3s-3c}.

3) UvGl =4

g ugEe] Tl HE AM A}
(UVGI)«] 2ge ofdigh dol Ao g

4 5 o

=exp(-kE,, - A=exp (-k - Dose) (1)

2|z

Id

st Zo] Aose AL At £ vAE
o] A& (1- Nt/No)Oé verd 5 gloh

UVGI 242 AA tide] He nAsed st
o dAE FLS YeEhlE 1A ddE& EE=
st oiabgo] uiE Ad&o] 50% 7 95%E
5% e & UVGIS~ UVGIl4 7H#] 105302

w9 on, UVGILsE a8 99%E UVGIL6S
A 100%7F HEs 4R

- 431 -



2.2 "5 + UvGl 29 2 2RA 2H
Dankbt
%
7
Room1 L
Living °
room / g
Contaminant
source
1 Bath
[ Room3 room
Room?2

Fig. 2 Multi-Zone modeling for combintion of
filter and UVGI models
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(a) PCA Ager
Fig.3 Photographs of test result in the

(b) PDA Ager

case of non-running UVGI air
sterilizer

Table.2 Test result in the case of

non-running UVGI air sterilizer

Sémpllng Number of
) air flow .
Strain Ager cate colonies
CFU/m
(¢/min) | CFY™
Bacteria PCA 100 570
Fungus PDA 100 410
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(a) PCA Ager
Fig.4 Photographs of test result
case of 8 hours running UVGI air
sterilizer

Table.3 Test result

(b) PDA Ager

in the

in the case of

8 hours running UVGI air sterilizer

4 hours 8 hours
Strain Average Average
Kill rate (%) Kill rate (%)
Bacteria 75.3 92.6
Fungus
9 75.1 92.7
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Fig.5 Kill rate w.r.t. time
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Fig.6 Simulation -result in case of varying
the filter and the UVGI location
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Fig. 7 Total number of indoor microorganism
w.r.t. time in case of using and non-using
UVGI air sterilizer with human contaminant
source
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Fig.8 Simulation result in case of moving
the human contaminant source
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