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Abstract To maintain a negative pressure, the supply, exhaust airvolume are adjusted by setting volume damper and the

infiltration through leakage area of the door between rooms in biosafety laboratory. Multizone simulation is useful way to

predict room pressure, supply and exhaust air volume. But in a particular room, local change such as airflow and contaminants

concentration distribution can not be evaluated unfortunately.

Through this study, a coupled multizone and CFD simulation was performed, indoor air flow and local contaminants con-
centration distribution in a particular room of BSL lab are predicted. The results show that all zones of BSL lab are well

ventilated by unidirectional flow without local stagnation. In addition, in case that unexpected biohazard is occured in BSL

lab, multizone simulation results about the spread of pollutants along movement of the occupant also show that contaminants

concentration is removing totally without the spread of the outside. In conclusion, a coupled multizone and CFD simulation

can be applied to interpret differential pressure in room and local change of physical quantity in a particular room such

as airflow and Influenza A contaminants concentration distribution. This simulation method is useful to enhance the reliability

and accuracy of biosafety laboratory design.
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Fig. 1 Floor plan of BSL3 lab.
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Fig. 3 Filter model for multizone analysis.
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Table 1 Data base of BSL3 1

Leakage area; 25 cnf/item

Zone SA EA Volume  Air change
[m’/h]  [m/h] [m] rate(ACH)
BSL3 1 700 1,010 54.54 12.83

Y

Inf| o
or

EA

N

Fig. 4 Grid generation and CFDO base model of BSL3 1.
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Fig. 5 Air flow and differential pressure of multizone model.
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Fig. 6 Supply air flow of BSL3_I(Y = 2.1 m).

W
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Fig. 9 Exhaust air flow of BSL3 1(X = 2.1 m).

Table 2 Contaminant condition” ”
Infection Influenza A
Mean diameter 0.098 m
Effective density 1,100 kg/m’
Diffusion coefficient 0.2x10™ m’/s
Filter HEPA Filter(MERV 17)
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Fig. 11 Influenza A concentration in CFDO program
(Z = 0.7 m).
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Fig. 12 Influenza A concentration in CFDO program
(Z = 1.6 m).
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Fig. 13 Influenza A concentration in multizone model.
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