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A Study on the Characteristics of Cross—contamination according to the
Size and Separation distance of Exterior Air-vents
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*Department of Mechanical and Information Engineering, University of Seoul, Seoul, 130-743, Korea

ABSTRACT: This study is undertaken to evaluate the characteristics of cross contaminaion
around exterior air-vents. A CFD analysis has been performed to calculate the cross
contamination index for five exterior air-vents sizes according to the outdoor air velocity
and separation distance of it. From the result of the numerical method, As the outdoor air
velocity is increased, the cross contamination index is increased. on the contrary, as the
separation distance of exterior air-vents is increased, the cross contamination index is
decreased. additionally the cross contamination is affected by the aspect ratio of the size of
exterior Air—vents

Key words: Cross contamination(iz9.%), Cross contamination index( A} EAF),
Separation distance(o]Z A 2]), Aspect ratio(F3H1])
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Table 1 Control variables

Indoor Outdoor
Category . ..
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294 267
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[ppm]

1000

400
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Exterior air-vents Type B : 38x18
size [cmxcm] Type C = 32x20
Type D : 20x32

Type E © 15x46

Fig. 2 3-D mesh structure for the
numerical calculation
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Table 2 Cross contamination index with different outdoor air velocity and separafion distance

CCI
Category
Type A Type B Type C Type D Type E
0 0 0 0 0 0
Outdoor 2 0.01 7 0.05 0.0370.09 0.0270.12 0.0470.2 0.0670.22
air velocity 4 0.1670.38 0.2170.39 0.2170.39 0.270.41 0.2170.39
6 0.2970.561 0.3170.561 0.370.5 0.2870.47 0.2870.44
[m/s] 3 0.3470.54 0.34 7 0.54 0.3270.52 0.2970.47 0.2870.45
10 0.3570.56 0.3370.56 0.3270.52 0.2870.46 0.2770.44
0.6 070.56 0.0170.56 070.52 070.47 070.45
Separation| 0.8 070.49 070.50 070.47 070.42 070.37
Distance | 1.0 070.44 070.45 070.43 070.37 070.35
[m] 1.3 070.39 07 0.37 070.36 070.32 070.32
1.6 070.35 070.33 070.32 070.29 070.28
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Fig. 3 Cross contamination index changes with the different outdoor air velocity
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Fig. 4 Cross contamination index changes with the different Separation distance
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(a) Outdoor air velocity 2m/s
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(b) Outdoor air velocity 4m/s

Fig. 5 Velocity distribution around exterior air-vents with the size 46x15 at x—z section
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Fig. 6 CO2 concentration distribution around exterior air—vents with the size 46x15 at x—z section
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