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2D CFD-Simulation Example with Fluent

1. Turbulent flow in a manifold (Pag. 2) 
2. Laminar flow in a manifold (Pag. 25)
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Turbulent Flow in Manifold
(By considering only input velocities)
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1. Data

OuletFluid : water
Density = 998.2 kg/m3
Dynamic viscosity = 0.001003 kg/m.s
The flow is turbulent
Re ≈ 1x106

Fig. Manifold 
with 4 inlet 
pipes and 1 
outlet pipe

Inlet 1
V=1m/s

Inlet 2
V=1m/s

Inlet 3
V=1m/s

Inlet 4
V=1m/s
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Manifold geometry
2 m

6 m2 m

4 m

1 m 1 m

7 m
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Mesh generation with Gambit

Fig. Triangular mesh created with Gambit
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Define Solver and Viscous Model
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Define Fluid
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Define Operating Conditions
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Define Boundary Conditions
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Solve control solutions
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Solve Solution Initialization and Residual Monitors
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Solve Iteration
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Convergence of solution
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Display of Vectors – Velocity Magnitude
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Display of Vectors – Velocity Magnitude
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Display of Contours – Velocity Magnitude
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Display of Contours - Vorticity
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Display of Contours – Dynamic  Head
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Laminar Flow in Manifold
(By considering only input velocities)
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1. Data

OuletFluid : water
Density = 998.2 kg/m3
Dynamic viscosity = 0.001003 kg/m.s
The flow is laminar
Re ≈ 100 ( at inlet)

Fig. Manifold 
with 4 inlet 
pipes and 1 
outlet pipe

Inlet 1
V=0.0001m/s

Inlet 2
V=0.0001m/s

Inlet 3
V=0.0001m/s

Inlet 4
V=0.0001 m/s
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Manifold geometry
2 m

6 m2 m

4 m

1 m 1 m

7 m
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Mesh generation with Gambit

Fig. Triangular mesh created with Gambit
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Define Solver and Viscous Model
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Define Fluid
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Define Operating Conditions
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Define Boundary Conditions
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Solve control solutions
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Solve Solution Initialization and Residual Monitors
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Solve Iteration
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Convergence of solution
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Display of Contours – Velocity Magnitude
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Display of Contours – Dynamic Head
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Display of Vectors – Velocity Magnitude


