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Numerical Simulation of Head Loss of Small trough and Long distance Inverted Siphon
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Abstract: In order to explore the accuracy of Fluent softw are in simulating the head loss of long distance inverted siphon, the wa

ter- air two- phase flow VOF method in the computational fluid dynamics software Fluent and a three dimensional standard k ~

€ model were used to simulate the head loss of long distance inverted siphon. The calculations considered wall roughness by set

ting different roughness simulate head loss of small trough inverted siphon to obtain the roughness of glass fiber reinforced

plastic pipe. The measured and simulated head loss values under large flow conditions were compared, w hich showed that it is

feasible to set the roughness of the long distance inverted siphon to simulate head loss. H ow ever, the effects of mesh discretiza

tion on the head loss results need further research.
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Fig. 1 Pipeline of smalktrough inverted siphon
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Fig. 2 The structure and mesh discretization

at the inlet segment of smalktrough inverted siphon
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Fig.3 The water surface lines at the sluice segm ent

for different values of roughness
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Fig. 4 The water surface lines at the influent chamber segment

for different values of roughness
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Table 1 Preliminary calculations of the head loss of smalktrough inverted siphon for different values of roughness
m
Ak bR
A S Bk
205 206 207 208 5612 5613 5614 5615
0 588.435 588.435 588.516 588. 544 584.593 584.586 584.58 584.57 3.900
0. 000 4 589. 896 589. 896 589. 946 589.946 584.559 584.553 584.546 584.569 5.387
0. 000 8 589. 996 590. 066 590. 046 590. 036 584.511 584.506 584.499 584. 499 5.530
0.001 2 590. 021 590. 079 590. 081 590. 001 584.49 584. 476 584.475 584. 468 5.566
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Table 2 The head loss values of smalktrough inverted siphon for different values of roughness
m
B 205 206 207 208 5612 5613 5614 5615 RS
0. 000 30 589. 830 589. 789 589. 790 589. 785 584.63 584. 626 584. 623 584.617 5. 180
0. 000 02 588. 854 588. 843 588. 836 588. 834 584. 290 584.294 584. 301 584.295 4.547
0. 000 01 588. 420 588. 450 588. 480 588. 520 584.294 584. 300 584. 300 584.295 4.170
3
Table 3 Different pressure values for different values of roughness under the same flow rate
HRE 5/ m 0 0. 00001 0. 00002 0. 0003 0. 0004 0. 0008 0.0012
I K 5%/ MPa 0.366 0.368 0.367 0.371 0.372 0.371 0.372
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