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Impact of diaphragm parameters on hydraulic performance of
pressure compensating emitter on the pipe

XU Yao, SU Yanping, YANG Peiling™ , REN Shumei, LI Xu
(College of Water Resources and Civil Engineering, China Agricultural University, Beijing 100083, China)

Abstract; The variability of the diaphragm is the main factor for the pressure compensation emitter to
achieve stable outflow under high pressure conditions. The characteristic parameters of the diaphragm
and the interaction with the emitter housing will directly affect the overall performance of the emitter.
Supertif — 03120 — 0003 pressure compensating emitter on the pipe manufactured by PLASTRO was
used as the prototype, and the on-tube type water emitter test piece was fabricated with the help of ra-
pid prototyping technology and selecting silicone rubber elastic diaphragm. Through single factor and
orthogonal test, the influence of different parameters of elastic diaphragm on the hydraulic performance
of the emitter was studied. The relationship between the hydraulic performance of the emitter and the
characteristic parameters of the elastic diaphragm was obtained via multiple comparison analyses. The
result shows that the optimal combination of low flow index is A,B, when the thickness of diaphragm is

2.0 mm and the hardness is 60.
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Fig.1 Structure of emitter
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Fig.2  Schematic diagram of test bed
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Tab.1 Selection of parameters in elastic diaphragm
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Tab.2 Size of test piece

T 7 I A
mm mm mm mm mm
1 .50  0.28  0.50 9 1.46  0.27 0.52
2 1.4 0.35  0.49 10 .47 0.36 0.51
3 .50 0.37  0.51 1 146 0.30 0.52
4 .51 0.28  0.50 12 .51 0.24 0.52
5 .47 0.33 0.5 13 146 0.27 0.50
6 .47 0.32 0.5 14 .49 0.29 0.52
7 146 0.29 0.52 15 1.48  0.33 0.49
8 146 0.29  0.49 16 1.46  0.28 0.52
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Fig.3 Influence of diaphragm hardness on flux
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Fig.4 Influence of diaphragm thickness on flux
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Fig.3 Orthogonal experimental design and its flow index values

ARAS  H/am Hy o . REHT W/ i, a :
1 1.6 30 4.03 0.213 7 9 2.0 30 4.30 0.146 7
2 1.6 40 4.16 0.272 1 10 2.0 40 4.45 0.162 4
3 1.6 50 4.44 0.274 6 11 2.0 50 5.04 0.103 1
4 1.6 60 4.65 0.283 5 12 2.0 60 5.27 0.102 4
5 1.8 30 4.06 0.2195 13 2.2 30 4. 49 0.112 6
6 1.8 40 4.15 0.227 6 14 2.2 40 5.08 0.137 6
7 1.8 50 4.62 0.194 2 15 2.2 50 5.57 0.106 3
8 1.8 60 5.15 0.127 3 16 2.2 60 5.93 0.103 9
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Tab.6 Flow index variance analysis
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