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Value analysis for equivalent roughness of pressure FRP pipe with large diameter
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Abstract: In terms of the value problem for the equivalent roughness of pressure FRP pipe with large diameter, the water flow
regimes of FRP pipe under different working conditions were analyzed using the calculation method, which verified the impor
tance of equivalent roughness to hydraulic calculations. On the basis, JiEn formula and H aaland formula were used to calculate
the head loss of small trough inverted siphon with different equivalent roughness values under each working condition. The cat
culation results were compared with the measured data, which suggested that the flow regime in the pressure FRP pipe with
large diameter is usually in the turbulent transition zone, and the equivalent roughness is about 0. 005 to 0.01 mm for the pres

sure FRP pipe with large diameter.
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Tab.1 Calculation analysis of the hydraulic factors of pressure FRP with large diameter
V4 ki/ D, ki/ D, ki/ D3 k/Ds  ka/ D ko/Dy  kof Ds ko/ Dy Re, Res Res Res

(m3e sl)y /10°° /1076 /1076 /107 /107 /107 /1073 /1073
5.000 5. 000 2.500 1. 667 1.250 5. 000 2.500 1. 667 1.250 4877050 2438 525 2167 578 1219262
7.000 5. 000 2.500 1. 667 1. 250 5. 000 2.500 1. 667 1. 250 6 827869 3413935 3034609 1 706967
10. 000 5. 000 2.500 1. 667 1. 250 5. 000 2.500 1. 667 1. 250 9 754099 4877 050 4335155 2438525
12. 000 5. 000 2. 500 1. 667 1.250 5.000 2.500 1. 667 1.250 11 704919 5852459 5202 186 2 926230
15. 000 5. 000 2.500 1. 667 1.250 5. 000 2.500 1. 667 1.250 14 631149 7 315574 6502 733 3 657787
20. 000 5. 000 2.500 1. 667 1. 250 5. 000 2.500 1. 667 1.250 19 508198 9754 099 8670 310 4 877050
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Tab.2 Calculation analysis of the equivalent roughness of the smalktrough inverted siphon in Xinjiang( k= 0. 05 mm)

Q(m+s)  Re K omm M N hydm ko m hJm Hidm Hoom Haw/m e(%) %)

5. 90 1 875304 0.05 0.011 0.011 0. 605 0.598 0. 109 0.714 0.707 0.731 -2.265 -3.247

8. 000 2517187 0.05 0.011 0.011 1. 053 1. 041 0. 197 1.250 1.237 1.231 1.554  0.503

11. 000 3461132 0.05 0.010 0.010 1.925 1.901 0.372 2.297 2.273 2.091 9.864 8.715

14. 000 4405077 0.05 0.010 0.010 3.048 3.010 0. 602 3.650 3.612 3.341 9.252 8.120

15. 550 4892782 0.05 0.010 0.010 3.725 3.679 0.743 4.468 4.422 4.291 4.129  3.059

17. 260 5430831 0.02 0.010 0.010 4.549 4.493 0.916 5.464 5.409 4.890 11.747 10.613
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Fig. 1 Comparison of calculated results
(JiEn formula) and measured data
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Fig. 2 Comparison of calculated results
(Haaland formula) and measured data
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Fig.3 Error analysis of calculated results

(JiEn formula) and measured data
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Fig. 4 Error analysis of calculated results

(Haaland formula) and measured data
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