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Thermal environment and ventilation efficiency of semi-displacement ventilation
system using radial impinging jet
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In this work, Impinging Jet Ventilation (1JV) system was evaluated as it has a
potential to achieve both thermal comfort and energy saving by forming vertical thermal stratification
inside a room. This work involves both laboratory measurement and CFD analysis to clarify mechanics in
generating thermal stratification. According to laboratory measurement, it was shown that 1JV systems
could appropriately mixes air in the occupied zone to obtain thermal comfort, which was impossible by
Displacement Ventilation system. This work also showed analysis methodology in using CFD, i.e.
appropriate turbulence model and grid layout in analyzing a room controlled by 1JV system.
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Camera Imager Pro X2M
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Algorithm Direct Cross-correlation Method
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CFD code

Fluent 14.5
Standard k-¢ Model (SKE)
RNG k-¢ Model (RNG)
Shear-Stress Transport k- Model (SST)

Turbulence Model

Algolithm SIMPLE
Discretization Scheme for Advanction Term QUICK
Velocity Magnitude : 4.716m/s
Inlet Turbulent Intensity : 1=10%
Turbulent Length Scale : L=21mm
Outlet Velocity Magnitude : 0.463m/s
Boundary Condition Walls Wall (X=0) : Adiabatic Boundary
(Heat) Heating Element Surface : Heat Flux Boundary
Other Walls : Temperature Boundary
Walls Symmetry : Free Slip
(Velocity) Other Walls : Standard Wall Function
Total Number of Cells 2,023,362
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CFD code Fluent 14.5
Turbulence Model Large Fddy S{mulatlon
(Smagorinsky-Lilly Model)
Algolithm Implicit Method (SIMPLE)

Discretization Scheme for Advanction Term Bounded Central Differencing
Time Step 0.01s (100Hz)
Total Caleulation Term Pre.condjtionix.lg 3,000 ti.mc step (30s)
Main Calculation 72,900 time step (729s)
Inlet Velocity M de : 4.716m/s (Constant)
Boundary Condition Outlet Velocity M de : 0.463m/s (Constant)

Walls Warner & Wengle's linear-power law

Smagorinsky Coefficient 0.1

Total Number of Cells 2423.104
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