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ABSTRACT: The purpose of this study is to estimate the movement of microbial contami-
nant caused by bio—attack using bio-agent such as bacillus anthracis for preventing conta-
minant diffusion. multizone simulation was carried out in the case of three types of bio-attack
scenario in the government building. Simulation results show that severe contaminant diffu-
sion is brought about in all cases of bio—attack scenario in one hour, though pollution boun-
daries have different mode according to bio-attack scenarios. Simulation results also show
that immune building technology such as filter and UVGI technology gives us powerful alter-
natives to meet the emergent situation caused by unexpected bio-attack.

Key words: Bio-agent(FI¥E A Al), Bio-attack scenario(Z1E #AE 274 x}g L), UVGIA
214 4#), Immune building technology (8 S A& 7] <)
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Fig. 1 Bio-attack scenario.
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Table 2 Airflow path of multizone model

Air flow . Leakage Area
Location area ()
pass (c/m)
Door General 0.31 1.8
A ~Zone7
mbt ~Zone 0.26 18
Ambt~Zoneb
Ambt~Zone3
Ambt~Zone2l
DT Zone 55 36
Zone21-Zone22
Zone8-Zone22
Window | Ambt~ Office
Ambt~Zoneb, 7
mbt > Zoneb, 0.72 24
Ambt ~Zone21
Ambt~Zone24

Vp/24P,

2 o))
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AN, G} AP & dutx o2 €, = 107 AP,
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Table 1 Base source of multizone model
Floot/ Office Lobby Toilet Core Hall
Zone Area | Temp. | Area | Temp. | Area | Temp. | Area | Temp. | Area | Temp.
(m') (C) (') (C) (m*) (C) (m’) () () (C)
B1 1386.825| 25 180.05 25 337 15 127.8 15 - -
1F 1130.25 25 672.75 25 90.9 15 192.3 15 - -
2F 671.2 25 752.8 25 59.4 15 233.05 15 7425 25
3F 717.25 25 826.3 25 59.4 15 216.55 15 742.5 25
4F 569.25 25 207.35 25 82.5 15 112.8 15 - -
5F~11F | 742.502 25 141.45 25 825 15 8.8 15 - -
12F 736.5 25 141.45 25 825 15 91.8 15 - -
13F 538.501 25 141.45 25 82.5 15 91.8 15 -~ -
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Table 3 Simulation condition
Scenario Bioagents filtering condition
MERV 12
A none | MERV 12 © UVGI 16
MERV 12
B none | MERV 12 L UVGI 16
MERV 12
C none | MERV 12 + UVGI 16
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Table 4 Simulation results (CFU/m’)
Scenario A Scenario B Scenario C
Bioagents filtering condition Bioagents filtering condition Bioagents filtering condition
Floor/Zone MERV12+ MERV12+ MERV 12+
none MERV12 UVGII6 none MERV12 UVGII6 none MERV12 UVGILG
1h 2h 1h | 2h 1h | 2h 1h | 2h 1h | 2h 1h | 2h 1h | 2h lh [ 2h | 1h | 2h
Office | 2620 | 2920 | 1990 | 2140 | 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BIF lobby | 2240 | 2810 | 1700 [ 2080 | © 0 0 0 0 0 0 0 0 0 0 0 0 0
Toilet | 1930 | 2740 | 1470 [ 2040 | © 0 0 0 0 0 0 0 0 0 0 0 0 0
Core | 2080 | 2780 | 1590 [ 2060 | 0O 0 0 0 0 0 0 0 0 0 0 0 0 0
Office | 0 0 0 0 0 0 55 [ 139 | 50 | 109 | 35 24 0 0 0 0 0 0
IF lobby | 1 6 0 4 0 0 [2160 | 1400 | 2120 | 1230 | 2020 | 728 0 0 0 0 0 0
Toilet | 1 5 0 4 0 0 2070 | 1470 | 2040 | 1310 | 1960 | 850 0 0 0 0 0 0
Core | 188027101430 2010 © 0 29 21 28 18 27 12 0 0 0 0 0 0
Office | 0 1 0 1 0 0 371 | 228 | 357 | 185 | 317 | 61 0 0 0 0 0 0
lobby | 8 29 6 22 0 0 [ 8460 | 3470 | 8220 | 2850 | 7490 | 968 0 0 0 0 0 0
2F | Toilet | 7 27 5 20 0 0 9740 | 3620 | 9540 | 3030 | 8920 | 1230 | 0 0 0 0 0 0
Core | 1700 | 2630|1300 | 1960 | 0 0 164 | 72 1157 | 61 | 148 | 30 0 0 0 0 0 0
Hall 0 0 0 0 0 0 8600 | 3890 | 8260 | 3130 | 7190 | 760 0 0 0 0 0 0
Office | 0 0 0 0 0 0 33 54 31 42 21 8 0 0 0 0 0 0
lobby | 4 17 3 13 0 0 6260 | 3030 | 6040 | 2460 | 5350 | 773 0 0 0 0 0 0
3F | Toilet| 5 31 4 23 0 0 [1890 | 2440 | 1720 | 1920 | 1180 | 362 0 0 0 0 0 0
Core | 1520 | 2550 | 1160 | 1910 | © 0 202 | 109 [ 193 | 91 | 177 | 40 0 0 0 0 0 0
Hall 0 0 0 0 0 0 [1490 | 3280|1160 | 2510 | 57 | 121 0 0 0 0 0 0
Office | 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
IF lobby | 28 | 101 | 21 76 0 0 7 8 7 7 0 0 0 0 0 0 0 0
Toilet | 20 90 15 63 0 0 7 8 6 8 0 0 0 0 0 0 0 0
Core | 1350 | 2510 | 1040 | 1880 | 0 0 211 | 113 | 203 | 95 | 190 | 47 0 0 0 0 0 0
Office | 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5p lobby | 34 | 129 | 26 98 0 0 10 11 10 10 0 0 0 0 0 0 0 0
Toilet | 26 | 118 | 20 89 0 0 9 11 8 10 0 0 0 0 0 0 0 0
Core | 1200|2450 | 917 | 1840| © 0 217 | 117 [ 209 | 100 | 199 | 545 0 0 0 0 0 0
Office | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6F lobby | 27 | 114 | 21 86 0 0 8 11 8 10 0 0 0 0 0 0 0 0
Toilet | 20 | 103 | 16 79 0 0 7 11 7 10 0 0 0 0 0 0 0 0
Core | 102012390 783 |1790| © 0 217 | 123 | 210 | 107 | 201 | 64 0 0 0 0 0 0
Office | 0 2 0 1 0 0 0 0 0 0 0 0 [7740| 467 [3670| 139 | O 0
TR lobby | 11 51 9 38 0 0 4 5 4 5 0 0 [8960| 669 | 5140 | 276 0 0
Toilet | 9 47 7 35 0 0 3 5 3 5 0 0 [12600] 992 | 7710 | 439 0 0
Core | 829 | 2290 637 [1730| © 0 208 | 131 | 202 | 116 | 196 | 77 0 0 0 0 0 0
Office | 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
sF lobby | 15 86 11 65 0 0 6 9 6 9 0 0 0 0 0 0 0 0
Toilet | 11 77 8 58 0 0 5 9 4 9 0 0 0 0 0 0 0 0
Core | 640 [ 2170 492 |1640| © 0 189 | 141 | 184 | 127 | 179 | 92 0 0 0 0 0 0
Office | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9F lobby | 10 72 8 55 0 0 4 9 4 8 0 0 0 0 0 0 0 0
Toilet | 7 64 5 49 0 0 3 8 3 8 0 0 0 0 0 0 0 0
Core | 452 {1990 | 347 |1510| © 0 157 | 154 | 153 | 141 | 150 | 112 0 0 0 0 0 0
Office | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10F lobby 6 58 4 44 0 0 3 8 3 8 0 0 0 0 0 0 0 0
Toilet | 4 50 3 38 0 0 2 8 2 7 0 0 0 0 0 0 0 0
Core | 280 11730 | 215 |1310| © 0 115 | 167 | 112 | 156 | 110 | 132 0 0 0 0 0 0
Office| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
F lob_by 2 41 2 32 0 0 2 7 1 7 0 0 0 0 0 0 0 0
Toilet | 1 3H 1 27 0 0 1 6 1 6 0 0 0 0 0 0 0 0
Core | 140 | 1340 108 [1020| 0 0 68 | 170 | 66 | 161 | 65 | 145 0 0 0 0 0 0
Office | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12F lobby | 1 17 0 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Toilet | 0 13 0 10 0 0 0 3 0 3 0 0 0 0 0 0 0 0
Core | 42 | 725 | 32 | 554 0 0 24 | 129 | 23 | 124 | 23 | 117 0 0 0 0 0 0
Office | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13F lobby 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Toilet | 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Core 5 169 | 4 129 0 0 3 42 3 40 3 39 0 0 0 0 0 0
14F | lobby | 0 1 0 9 0 0 0 4 0 3 0 0 0 0 0 0 0 0
15F | lobby | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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