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Abstract
In this paper, the resistance coefficient of 45° bending pipe and 90° bending pipe with different ra-
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tio of curvature radius (R/D =1, 2, 3, 4, 5) was studied by experimental and numerical simulation
methods, and the laws of pressure distribution, velocity vector, secondary flow and flow trajectory
in bending pipe were analyzed, and the characteristics of flow field in bending pipe with different
ratio of curvature radius to diameter were emphatically analyzed. The results show that the si-
mulation results of RNG k-¢ turbulence model agree well with the experimental results. Under the
same Re, the larger the R/D, the smaller the local drag coefficient. When R/D increases the curva-
ture in the range of 1~3, the local drag coefficient can be significantly reduced, and when R/D in-
creases the curvature, the local drag is not significantly reduced.
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Figure 1. Bending resistance measuring device system
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Figure 2. Bending resistance measuring device physical
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TREOHE: S IRG50-100, WiE: 125 (m¥h), #%fE: 12.5(m), HHLIIZER: 1.1 (kw): B
B RS LWGY-50, MIEJEHE: 2~20 (m%h), ¥&/F 0.5; J& ifhas: 5. AE-3051, &FE0~2
(kpa), ¥5RE 0.15.
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Figure 3. Pipe bending
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Figure 4. Local drag loss coefficient
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Figure 5. Bending pipe geometry model
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Figure 6. Meshing diagram
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Figure 7. The influence of mesh density on the calculation results
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Figure 8. Experimental values and simulated values
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Figure 9. Pressure distribution and velocity distribution of the center section of different bent pipes
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Figure 10. Secondary flow in different sections of curved pipe section and different sections of downstream pipe
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Figure 11. The fitting of simulated values and experimental values with different rough heights
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Figure 12. 45° bending model with
sudden expansion and contraction
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Figure 13. The simulated value of 45° bend with sudden expansion and contraction
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