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Numerical simulation and analysis of flow in r-type bends
MA Ying, SUN Lemeng
(School of Air Transport, Shanghai University of Engineering and Technology, Shanghai 201620, China)

[ Abstract] AbstractThrough modeling and computational fluid dynamics, the law of flow field distribution, pressure distribution,

velocity distribution in the elbow is studied, the pre—processing tool ICEM is used to mesh it, the commercial software FLUENT is

used to calculate this case, and the post- processing software is used TECPLOT draws pressure cloud diagram, velocity cloud

diagram and streamline diagram. The focus is on the flow characteristics of the flow field in the elbow under different Reynolds

numbers Re, and the return length value is obtained by analyzing the separation point and the return point. Through the recirculation

length value when Re = 50,100,150,200, the mathematical model of Reynolds number and recirculation length is predicted
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Fig. 1 Two—dimensional cross—sectional view
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Fig. 2 Two—dimensional flow field
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Fig. 3 Domain meshing at the maximum element size of 0.2m
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Fig. 4 Setting of boundary conditions of fluid domain
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Tab. 1 Material properties of fluid domain

Dynamic Reference Energy
Density, p Flow model
viscosity , i length, L model
0.01 kg/m +s 1 kg/m? I m Laminar None
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Tab. 2 Solution method

Pressure—velocity Spatial discretization Spatial discretization

scheme of pressure of momentum
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Fig. 5 Static pressure cloud diagram with Re =100
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Fig. 6 Static pressure gradient curve
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Fig. 7 Speed cloud diagram with Re=100
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Tab. 3 Information comparison of five grids under Re=100

Max size Total number
Aspect ratio  Skewness
Level of meshes of mesh
(>=) (>=)
(m) elements
coarse 0.4 0.485 0.550 275
medium 0.2 0.483 0.527 1090
fine 0.1 0.488 0.515 4360
extra_fine 0.05 0.487 0.513 17400
super_fine 0.025 0.485 0.507 69520
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Fig. 10 The number of iterations and grid independence test under
Re=100
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Fig. 12 Pressure cloud diagrams when Re=50, 100, 150, 200
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Fig. 13 Velocity cloud diagrams when Re=50, 100, 150, 200
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Tab. 4 Four groups of return length values
Reynolds number 50 100 150 200
Reattachment length (m) 4.409  7.783  10.991 16.156
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