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Parformance Evaluation of Vertical/Horizontal Ventilation for Bio-Clean Sickroom
Part 1. Ventilation Efficiency based on Age of Air analyed by CFD
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Diameter : D 3.0 mm 3.0 mm
Pitch : P 4.0 mm 5.0 mm

Porosity : ¢ 50.9 % 32.6% 58.5%

W 8 mm 10 mm 54 mm

H 13.856 mm 17.32 mm 60 mm

t 1.2 mm 3.0 mm 1.2 mm

TO;?;‘;;?“ 205,920 338,988 649,704
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CFD Code ANSYS Fluent 14.5
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H " Scheme QUICK
for Advection Term
Algorithm Steady State (SIMPLE)
Velocity : 0.1 to 1.0 m/s (every 0.1 m/s)
Inlet k, & : based on Turbulent Intensity and Length Scale
v g “w v 1=1.0 %, L=10mm
2 &ﬁﬁ )( S Boundary Condition Outlet Gauge Pressure : 0 Pa
500 [mm] ¢ [mm] 500 fmm] Metal Wall : Standard Wall Function
f T ! Wall (Generalized Log Law)
Symmetry : Free Slip
Total Number of 205,290 (D=3.0, P=4.0 Porosity 50.9%)
Ll G"‘_‘é‘ ero 338,988 (D=3.0, P=5.0 Porosity 32.6%)
nas 649,704 (Porosity 58.5%)
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Approching Velocity : V [m/s]
(1) : SA Panel (Porosity = 50.9 %)

0 010203040506070809 1
Approching Velocity : V [m/s]
(2) : RA-1 Panel (Porosity = 32.6 %)

0 0102030405060.70809 1
Approching Velocity : V [m/s]
(3) : RA-2 Panel (Porosity = 58.5 %)
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CFD Code
Discritization Scheme
for Advection Term

Algorithm

Steady State (S
Case 1 : Vertical Laminar
(Wall Duct)

MPLE)

Case 2 : Vertical Laminar

2,000 CMH
(Suspended Wall Duct) ?
Inlet Case 3 : Vertical Laminar
Boundary Condition (Block Panel Unit)
Case 4 : Horizontal Laminar 2,210 CMH

k, & : based on Turbulent Intensity and Length Scale
1=5.0 %, L=10mm

Outlet Based on Flow Rate and Outlet Area
Wall Room Wall : Standard Wall Function (Generalized Low Law)
Case 1 : 4,239,620 (Vertical Laminar Flow: Wall Duct)

Case 2 : 4,084,259 (Vertical Laminar Flow: Suspended Wall Duct)
Case 3 : 2,835,802 (Vertical Laminar Flow : Block Panel Unit)
Case 4 : 3,797,340 (Horizontal Laminar Flow)

Standard k-epsilon Model

Total Number of Grids

Turbulence Model

K5 Case3 AvalA4F7Db
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Modeling Method of
Punched Metal

Sourse Term for Momentum Equation
based on Pressure Loss Characteristics
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T Nominal Air Average .
Room Ventilation . Air Change
Case 3 3 Time Change Age o o
Volume [m”] | Rate [m*/h] Constant[s] | Rate [-/h] of Air [s] Efficiency [-]
Casel | 383 2,000 68.9 52.2 12 0.307
Isothermal
Case 2 437 2,000 787 457 116 0.339
Isothermal
Case3 | 446 2,000 802 449 137 0.293
Isothermal
Case 4 437 2,210 71.2 50.5 159 0.224
Isothermal

£5 ~v FRDEEICET 5% 8 CORRHETE

- Nominal Air Average | Average Local
Case Vi IRoom 3 Q/e‘ntllatl;;: Time Change Age Air Change
olume [m’] | Rate /] | oo nstant [s] | Rate [/h] | of Air[s] Index [
Case 1 38.3 2,000 68.9 522 41.0 0.840
Isothermal
Case 2 437 2,000 78.7 45.7 448 0878
Isothermal
Case 3 446 2,000 80.2 449 459 0.874
Isothermal
Case 4 437 2,210 712 50.5 15.8 2.261
Isothermal
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o Nominal Air Average N
Room Ventilation o Air Chan,
Case |\oime ™ R [:1;/)h] e Change age Effic(i:e:wg[e-]
Constant [s] | Rate [-/h] of Air [s]

Case 3

Non- 446 2,000 80.2 449 127.5 0.315
Isothermal

Case 4

Non- 437 2,210 7.2 50.5 242.0 0.147
Isothermal
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Nominal Air Average | Average Local

Room Ventilation

Case 3 3 Time Change Age Air Change
Volume [m’] | Rate [/h] | oo nstant [s] | Rate [/h] | of Air[s] Index [-]
Case 3
Non- 446 2000 80.2 449 60.6 0.662
Isothermal
Case 4
Non- 437 2210 7.2 50.5 17.8 1.997
Isothermal
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Case 3 (Non-Isothermal)
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