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Abstract

The hydraulic calculation of drip irrigation submain units plays a key role in the system design.
The finite element method with virtual emitters can compute the head loss of each submain and
capillary. The ways to reduce computational errors were suggested by selecting a certain amounts of
elements in order to meet drip irrigation design need. Moreover, finite element method with virtual
emitters can reduce computational work and memory demands dramatically. The research method put
forward in this study provides a new way for hydraulic design of large drip irrigation system.
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Finite element analysis of drip irrigation submain using a virtual emitter
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Tab.1 Submain and capillary pressure of calculation result by finite element using virtual emitter
SE BES TE 4 BE3 TE 2 BHE 1
hys=8.5231m h3=8.4444m hy;=8.396 9 m h1,=8.3736m h,=8.3666m
h4=8.530 8 m h35=8.4520m hyy=8.404 5m h13=8.3812m h,=8.3742m
h47=8.5567m h3=8.477 7Tm hp5=8.430 1 m h14=28.406 6 m h3;=8.399 7m
his=8.609 4 m h3,=8.5300m hys=8.4820m h1s=8.458 5m hy=8.4515m
hi9=8.696 7 m hs=8.6165m hy7=8.568 2 m his=8.544 4 m hs=8.5374m
hsp=28.826 0 m h39=8.7449 m h3=8.6959 m h17=8.671 8 m he=8.6647m
hs1=9.004 8 m hyp=8.9221m h=8.8723m his=8.8478m h,=8.8405m
hs3=9.240 1 m hy1=9.1556m h3p=9.104 6 m h19=9.079 5m hs=9.0721m
hs3=9.539 5m h4yp=9.4526m h31=9.400 1 m ha=9.3743m hg=9.3667m
hs54=9.910 6 m h43=9.820 6 m h3=9.766 4 m h21=9.739 7Tm h1p=9.7318 m

hss=10.5000m  hss=10.3614m hi=10.2679m

hy=10.2114m hp=10.1837m hiy=10.1754m
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Tab.2 Submain and capillary pressure of calculation result by finite element using virtual emitter with average head loss
X BES B4 BE3 BH2 BE 1
hp5=8.5536m h19=8.482 6 m h13=8.4362m h7=8.4104m h1=8.408 7m
hy=8.5834m hyp=8.5110m h14=8.4635m hg=8.4363m h,=8.4234m
hy7=8.7202 m hy=8.646 9 m h15=8.599 I m hg=9.2620m h3=8.5593m
hy=9.026 7m h;=8.9514m h16=8.9025m h1p=8.8749m hy=8.8629m
ha9=9.560 3 m h3=9.4814m h17=9.4304 m h11=9.402 1 m h5=9.390 6 m
h31=10.500 0 m h3=10.380 1 m hyy=10.2956 m hig=10.2414m h1;=10.2117m he=10.200 6 m
RI HEXEREEKRLMEIOITESER
Tab.3 Submain and capillary head loss of calculation result m
YIRS XE BES BE 4 BE3 BE2 BH1
REAATS s R OC i 0.324 6 1.8307 1.8107 1.798 6 1.7927 1.790 9
RIS RISk B R AT BT IR 0.299 4 1.8265 1.8130 1.8052 1.8013 1.7919
ZHRH 0.4923 1.8353
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