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Influences of Wall Thickness of Polypropylene Pipe on Emitter Perf ormance

YU Liming"?
(L. Dep artment of Hydraulic Engineering, Tsinghua University, Beijing 100084, China;
2. School of Hydraulic Engineering, Changsha University of Science& T echnology, Changsha, Hunan 410114, China)

Abstract: To improve the uniformity of irrigation system and the design precision level of emitters, this study using
a 3D camge measurement system( MCS-60) measured the structural parameters of channels in twentyfive combina
tions (from seven cylinder emitters and four pipe thickness). The hydraulic performances of the combinations were
also tested by an automatic testing platform. The curves of the flow and pressure, flow rate coefficient and flow index
were obtained. The results show that the flow rates of the same emitters can varied up to 20% with polypropylene
(PE) pipes of different wall thickness. The PE pipe thickness affected the flow rate coefficients greatly, and the flow
index to a less degree. The width of the emitter flow path was another factor for the influence of the PE pipe
wall thickness. The more the width of the flow path, the bigger the change caused by pipe wall thickness.
Keywords: emitter; wall thickness of PE pipe; flow rate coefficient; flow index
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1—2, ( 1—2) MCS-60 (
0.01 mm, 60 mm X 48 mm)
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1
/ L/ d/ D/ s/ al 1/ H/
mm (Lehh mm mm mm mm? ) mm mm
12 1.0 107.16 0.68 0.86 0. 58 37.6 1. 26 0.72
12 2.0 71.44 0.76 0.98 0. 74 37.8 1. 34 0.82
12 3.0 35.72 0.82 1.02 0. 84 38.0 1. 64 0.86
16 1.0 142.86 0.92 1.12 1. 03 38.2 1. 28 0.74
16 1.6 142.42 0.98 1.16 1. 14 37.6 1. 56 0.88
16 2.0 142.24 0.94 1.18 1. 11 37.8 1. 92 1.24
16 4.0 87.56 1.04 1.16 1. 21 38.0 2. 48 1.52
12 mm 0.6,0.9, 1.0 mm; 16 mm 0.65,0.9,1.0,1.1 mm
2
/ / / / / / /
mm (L' h ') mm mm mm mm mm
12 1.0 11.76 4 37.5 10. 4 11.7
12 2.0 11.76 .4 37.5 10. 4 12.2
12 3.0 11.76 .4 37.5 10. 4 12. 4
16 1.0 16.00 12.8 39.8 13.8 15.1
16 1.6 16.00 12.8 39.8 13. 8 15. 6
16 2.0 16.00 12.8 39.8 13. 8 15. 8
16 4.0 16.00 12.8 39.8 13. 8 16.0
1.3 (
0.2 :0.5~ 40 m,
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s , 0.9 mm, 0.25 mm s 1.0
; 1.6 L/h 0.16 0.2L/
h; 0.9 mm 1.0~ 1.1 mm ,
0.1 mm, 1.0 1.6L/h
3 4 12 16 mm , , 0.05,0.03, h
0.1,0.08 L/h 2 ,
(1) 12 mm ,
3 12mm PE
(L h“)/ fmm (L h‘/‘) (L~ h")/ ' )
1.0 0.65 0.99 — 0.3297 0.472 8
1.0 0.90 0.93 0.11 0.3016 0.4909
1.0 1.00 0.88 — 0.2830 0.502 0
2.0 0.65 2.20 — 0.743 0 0.4711
2.0 0.90 2.16 0.10 0.713 4 0.4799
2.0 1.00 2.10 — 0. 668 0 0.4910
3.0 0.65 2.92 — 1. 050 4 0.458 1
3.0 0.90 2.90 0.12 0.9550 0. 4862
3.0 1.00 2.80 — 0.9190 0.4880

10 m
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4 16 mm PE
/ / /
o /mm . . k x
(Leh™") (L h ") (L*h™ ")
1.0 0.65 1.22 0.24 0.3936 0.491 1
1.0 0.90 1.06 0.24 0.3511 0.482 4
1.0 1.00 1.01 0.24 0.3296 0.484 1
1.0 1.10 0.98 0.24 0.3180 0.4920
1.6 0.65 1.90 0.28 0. 6382 0.4737
1.6 0.90 1.70 0.28 0. 569 6 0.494 4
1.6 1.00 1.60 0.28 0.5199 0.489 0
1.6 1.10 1.52 0.28 0. 498 2 0.483 8
2.0 0.65 2.29 0.29 0. 728 1 0.494 4
2.0 0.90 2.19 0.29 0. 678 2 0. 509 8
2.0 1.00 2.06 0.29 0.6725 0.486 4
2.0 1.10 2.00 0.29 0. 6950 0.461 1
4.0 0.65 4.39 0.61 1.428 9 0.488 0
4.0 0.90 4.11 0.61 1.2990 0.499 0
4.0 1.00 3.92 0.61 1.282 1 0.484 0
4.0 1.10 3.78 0.61 1. 304 0 0. 462 3
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/ /  PE / / PE
mm mm mm mm /m® /mm /mm / m
0.65 16 13.80 39. 80 1173.80 17.13 17.03 0. 10
0.90 16 13. 80 39. 80 1 653.38 17.58 17.46 0. 12
12 mm , 0.97 mm, 16 mm 12
0.75 mm, 16 mm mm 0.22 mm )
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