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Evaluation of Mechanical Ventilation System for Bio-Clean Sickroom
(Part 4) Effect of Flow Direction and Supply Opening Area on Ventilation Efficiency
under Non-Isothermal Condition
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In April 2012, the facility standard of bio-clean sick room was changed by the notification by the Ministry of

Health, Labor and Welfare, and the air conditioning equipment in the bio-clean sick room is obliged to adopt

the designated laminar flow system. However, it is not clearly defined what kind of air conditioning system

specifically meets the facility standard for each system. In addition, the performance evaluation method of the

ventilation system has not been established. Therefore, in this study, we focus on the ventilation efficiency in

various ventilation methods for bio-clean sick room and aim to perform quantitative performance evaluation.
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Fig.1 Floor Plan and System Diagram of Ventilation System for Bio-Clean Sickroom
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Fig.2 Calculation domain and Mesh Layout for Case 2
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Table 2 Ventilation Efficiency for Case 1 - Case 4

At @i Contaminati.on
it [ () Removal Efficiency
Case [-1 (&%)
Around Around
Room Bed Room Bed
Case 1 0.630 0.733 1.35 1.62
Case 2 0.412 0.553 0.600 0.684
Case 3 0.566 0.696 0.791 0.772
Case 4 0.433 0.575 0.625 0.700
Table 3  Basic Information of Punched Metal
D orgnal | A | B | ¢
Diameter 3.0 mm
Pitch 40mm | 45mm | 5.0 mm | 6.0 mm
Porosity 50.9% | 40.3% | 32.6% | 22.7%
Width : W 8 mm 9 mm 10 mm | 12 mm
Hight : H 139mm | 15.6 mm | 17.3 mm | 20.8 mm
Thickness : T 1.2 mm
2.0
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o
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Case 2
Fig.4 Concentration Distribution for Case 1 - Case 4
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Table 4 CFD Analysis Condition for Punched Metal

CFD code ANSYS Fluent 17.0
Turbulence Model Standard k-epsilon Model
Algorithm SIMPLE
Discretization Scheme QUICK
Inlet Velocity : 0.1 to 1.0 m/s (every 0.1 m/s)
k, € : based on Turbulent Intensity and Length Scale
Boundry
Condition Outlet Gauge Pressure : 0 Pa
Metal Wall : Standard Wall Function
Walls -
Symmetry : Free Slip
A 1227964
Total Number of Cells B :245,280
C:299412

Case 3 Case 4

Fig.3 SVE3 Distribution for Case 1 - Case 4

Case 3
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Fig.5 Mesh Layout for Punched Metal
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Table 5 Ventilation Efficiency for Case 4A - 4C
Al S Contammatl.on
Efsisteney [ o) Removal Efficiency
Case | Porosity J ¢ [-]1 (&)
Around Around
Room Bed Room Bed
Case4 | 50.9% 0.433 0.575 0.625 0.700
Case 4A | 40.3% 0.460 0.586 0.630 0.709
Case 4B | 32.6% 0.491 0.599 0.636 0.708
Case 4C | 22.7% 0.530 0.590 1.08 0.860

Case 4B
Fig.7 SVE3 Distribution for Case 4A - 4C

Case 4B
Fig.8 Concentration Distribution for Case 4A - 4C

Case 4C

Case 4C




