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Fig.1 Rapid development route of pressure compensating emitter
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Fig.2 Structure and working principle of pressure compensating
emitter
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Fig.3 Computational fluid dynamics process with step-by-step
method of pressure compensating emitter
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Fig.4 Integral model of water inside cylinder pressure
compensating emitter
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Fig.5 Grid generation of labyrinth channel
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Fig.6 Computational fluid dynamics simulation results of
cylindrical channel
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WA LUR 3 /ANPBRIEAT. 146, R Ansys12.0 #4458
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Fig.7 Deformation of elastic membrane
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Fig.8 Model of pressure compensating emitter cavity under
pressure of 40 kPa
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Fig.9 Contours of pressure compensating emitter cavity under
pressure of 40 kPa
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Fig.10 Compare of prediction and experiment P-Q curves
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Fig.11 Hydraulic performance test bed of drip emitter
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Table] Sand mass fraction and its size distribution during the
anti-clogging test

RIG 4236 FEl/mm MRSy
Bt <07 0-07~ 0.09~ 0105~ 0125~ 0.15~ 02~ 0224~ %?‘fﬁ
009 0.105 0125 015 02 0224 03 /%o
1025 025
2025 025 0.50
3025 025 025 0.75
4 025 025 025 025 1.00
5025 025 025 025 025 1.25
6 025 025 025 025 025 025 1.50
7 025 025 025 025 025 025 025 1.75
8 025 025 025 025 025 025 025 025  2.00

RIGTEE WA FRAT, S8R s 280 FE
J77 XHEKLS S 8 AMBYBOEATINR, AN IR BeRR 4k
29 50 min, FALMEER 1 Froskn - B 2B Bk 03 oot
IREARE (R 0 DA w5 45 B BEAK A VR 8 SR A% 23 AT Sis
il R, KSR TAER ) W R e e o Aie
TAERT) (100 kPa) , 4l B B AR ui i £ 1 m/s. BEAS
B B P TRE K 38 19 SE AR AT T TARIRAS 15 min, SRJ5EI3
ARG FARFEHEK BT TR 30 min, 5 FHT
W EH I TARSIFREE 5 min, EREAREH B
10~15 min BATHEKSRME M E . Z2iR5, R0
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Fig.12 Average flow rate of the emitter in anti-clogging test
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Fig.13 Influence of H to emitter’s hydraulic performance
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Step-by-step CFD design method of pressure compensating emitter

Wang Lipeng, Wei Zhengying*, Deng Tao, Tang Yiping
(State key Laboratory of Manufacturing Systems Engineering , Xi'an Jiaotong University, Xi’an 710049, China)

Abstract: In order to improve the design and development efficiency of the pressure compensating drip irrigation
emitter, a step-by-step computational fluid dynamics (CFD) design method combined with finite element technology was
proposed in the paper. The emitter flow rate was predicted by the step-by-step CFD method and the designed
pressure-flow (P-Q) curve of the emitter was obtained. The test samples of pressure compensating emitter were
manufactured by means of rapid prototype and manufacturing technology, the hydraulic performance experiment of the
emitter was carried out and the experimental P-Q curve was obtained consequently. The results showed that the
predicted values were coincident with the experimental results well within normal range of the emitter’s working
pressures, which verified the step-by-step CFD design method. On this basis, the influence of the emitter structure on its
pressure compensating performance was studied, which showed that the height of pressure compensating chamber had
significant effect on the emitter pressure compensating performance, based on that the series of pressure compensating
emitter could be designed by changing the chamber height. This research can provide a reference for design and
development of pressure compensating drip emitter.

Key words: irrigation, computational fluid dynamics, pressure, drip emitter, hydraulic performance experiment,
pressure-flow curve, pressure compensating



