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Ventilation Effect of External Wind Turbulence for a Room with Multiple Openings
(Part 9) Accuracy Verification of CFD by Wind Tunnel
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General prediction method of wind-forced ventilation rate, orifice equation, cannnot take into account phenomena,

mixing and pulsation, caused by airflow turbulence, for example a room with multiple openings of the same wind pressure

coefficient (C,). This work aims to understand ventilation effect due to turbulence for a room with multiple openings of

minute AC,. This paper presents measurement of wind speed around model by wind tunnel test, and accuracy verification

of CFD reproducing wind tunnel test. The target is wind speed around model, C, value, and Purging Flow Rate (PFR).
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Fig.2 Measurement Points of vicinity wind of side wall
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Table 1 Summary of CFD Analysis
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Haexed VC’T\”@—O CFD Code Fluent 17.0
80 20 80 80 20 80 80 20 80 Algorithm Implicit method(SIMPLE)
— —T Discretization Scheme for C | Diff .
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Time Step 0.0005 [s]
Y X Y X Y X Main Calculation Term 20,000 time step (=10 [s])
’ 7 l_> ’ 7 r ’ 7 r Inlet 1/5 Power law (Smirnov's method)
. . . Boundary Condition Outlet Gauge Pressure : 0 [Pa]
Wlnd Wlnd Wlnd Walls Two Layer Model of Linear-Log Law
2040 140 80 20 80 140 4020 Sealed Model 349,411  (Previous Grid)
1,753,350  (Case LR-1)
(1) Case LR-1 (2) Case LR-4 (3) Case LR-7 Total Number of Cells Open Model 1,192,100  (Case LR-4)
Fig.3 Studied Cases for Flow Rate Verification 1,753,350 (Case LR-7)
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Fig.4 Computational Domain and Example of Mesh Layout (Case LR-4)
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Fig.5 Velocity Profile in the Vicinity of Side Wall
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Fig.11 Velocity Profile in the Vicinity of Side Wall (Previous/Refined Grid)



