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A Study of factor analysis of immune building system for
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Abstract

In this study the real situation of apartment house in seoul is reproduced with multi-zone modeling program
contam2.4. This model include immune building system(disinfection system) which is consist of dilution, Filter
Technology and UVGI(ultra violet germicidal irrdiation). In this study experiments design method used for
estimating interaction of HRV air change rate, UVGI air change rate and UVGI grade. Result show that HRV
air change rate and UVGI air change rate is most influence factor for remove rate. also Interaction of HRV air
change rate and UVGI air change rate is ost influence factor for remove rate.
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[Figure 1] Multi-zone base model
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<Table 1> Base source of multi-zone model

7 Temper Area Volume
e “ature(C) | (m) (m)
Main room 25.7 12.21 30.525
Rooml 249 6.21 15525
Room? 249 594 14.85
Living room 239 23.28 582
Toiletl 22 3.22 80b
Toilet2 21 1.92 48
Balconyl 21 5.7 14.25
Balcony?2 22 35 875
Balcony3 21 33 825
Balcony4 22 52 13
Balconyb 21 24 6
Shaftl 20 16 4
Shaft? 20 1.2 3

<Table 2> Airflow path of multi-zone model

Air Leakage
. Area
flow Location area
, (m’)
pass (cm/m)
General 0.31 18
Balcony4~5 25
Balconyl ~2 35
Door 4 ingroom~Balconyd | 45
Livingroom~Balcony1 8
Front door 0.26 2.2
Rooml ~Balconyb 1.7
Room?2 ~Balcony3 11 18
Win- Main room~Balcony?2 34
in
d Ambt ~Balcony3,5 067 18
ow Ambt~Balcony4 ' 2.2
Ambt~Balcony?2 07 34
Ambt~Balconyl ' 74

<Table 3> Input data of mechanical ventilating

system
Air flow rate Duct
Zone (m'/h) diameter(mm)

inlet outlet inlet outlet

Main room | 21.37 21.37 100 100
Rooml 10.87 10.87 100 100
Room?2 104 104 100 100

Living room | 20.37 20.37 100 100
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<Table 4> Simulation Condition
Air change rate
Instrument
/ grade
HRV (Out air) 0.7 1 2
UVGI air sterilizer 0.7 1 2
UVGI grade 12 15 20
MERV grade 12 15 20

4. 4% % 24

HAES AASE Azre] A $4S ] 9
gk 7] AF1]olA QQAE] #ek wE e 1A
o7 wolEx] eighth B Ao 7|E Ao
EAAol F2 43S mxivtta gebd <l
3 Auwfdol o3k mjd-S AA[R]ste] SAIA]o
= /M AR Z4zre] g 1 wEAE-S g Fs)
A HRVE Sate] =fishe 9719 S
UVG AtgA19] 3 371535 factor B, UVGI
& factor CE YeRiz ZH2+e] Qxpe} ws =k
AxB, AxC, BxC9] A¥= S/NH|E BA35te =&}
Atk AIRE Wl w2 Ay F EAXA dEFS v
A= QRS oigk Z47te] - S/NH] gh& Figure
1~49] YeRNSIT) Figure 25 1A17Fs<H A9 &
53k dlojeel] #gk AzEA A(L)7]E %), B(Aht7]
&), C(UVGL Grade)QlAFE2] 7 +1¥ S/NH| 3t
YERH AL Qi

o ofg et

18
—+—Factor A
—a—Factor B
20 }| —«—Factor G
=22 F
=
g
e
=
&
_26 -
_28 =
_30 L L
1 2 3
Factor Level
[Figure 2] S/N ratio response graphs for factor after
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[Figure 4] S/N ratio response graphs for factor after
5 hours
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