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Numerical Simulation of Fluid Flow Characteristic in 90° Bend Pipe
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Abstract: The characteristic of fluid flow field in 90° bend pipe was numerically simulated using the
standard k-¢ model. The ratio of bend radius of curvature and diameter 3=R /d were respectively 2. 0, 2.5,
3.0 and 3.5, and superficial liquid velocity was 0. 5m/s. The flow field distribution, pressure distribution
and velocity vector and the flow path were investigated, and flow characteristics under different g in 90°
bend pipe were intensively studied. The results showed that the flow field in the 90°bend pipe was gradually
changing. The secondary flow would appear in the back, due to the effect of centrifugal force, which
strengthened the disturbance of the fluid. The pressure on both sides of the inside and outside also changed
because of the bend flow. The pressure was small inside the bend, and the pressure was big outside the
bend. The different ratio of bend radius of curvature and diameter had a great influence on velocity distri-
bution. The inside velocity became gradually smaller with an increase of 5. The large 8 of bend pipe re-

duced the impact on the pipe wall in the actual pipeline design and construction.
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Fig.1 Bend pipe two-dimensional structure diagram
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Fig.2 Bend pipe grid figure
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Fig.3 Velocity distribution of longitudinal section(f=2.0)
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Fig.4 Vector diagram of flow cross-section(f=2.0)
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Fig.6 Pressure distribution of longitudinal section(f=2.0)
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Fig.7 Flow line of longitudinal section(f=2.0)
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(a) p=2.0

(c¢) p=3.0
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Fig.8 Velocity contours of longitudinal section under different f
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