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Study on numerical simulation of hydraulic calculation of
field pipe network in subsurface drip irrigation
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Abstract At present,few research reports on hydraulic calculation and hydraulic characteristics of field pipe network in
subsurface drip irrigation (SDI) can be found in China. While these limited studies could not meet the requirements of
engineering design. The mathematical model for hydraulic calculation in SDI filed pipe network was established based on
former experiments and mathematical model of hydraulic calculation in SDI laterals. Using the model the hydraulic
characteristics values in SDI field pipe network can be numerically solved under various conditions of uniformity slope,
homogeneous soil, constant capillary diameter and constant space of submain pipes and laterals. Calculating results of

the examples showed that the error s was less than 1/1 000, which is accurate enough to meet the needs of practice.
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Fig. 1 Pressure head distribution along SDI lateral
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Fig. 2 Sketch map of subunit pipe network under SDI
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in application example
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Fig.4 Distribution curves of pressure head and emitter flux along every lateral on left submain

25.00
(a) EHHIES
24.00,
23.00¢
22.00

21.00¢

kfLO RS H /m

20.00

1900 —>6—2660 80 100 120 140 160 180

iisk S,

(b) B it

0 20 20 60 80 100 120 140 160 180
ik Sn,

ST = ATHS - EEWI0 o FEFIS - AT1520

5 AMEERRENERIRESHHME

Fig.5 Distribution curves of pressure head and emitter flux along every lateral on right submain

XFTZEM B4 b T B 0 Sk B 0 R
TR R B A D R B L B L (1, D)
Ab s WY SR KR T 1] B A HE I H T RR I AR IR
R HZ BP0 5 17 AL Z )5 B E
HIE A B K 56 17 MLOZ B8
JE 7 R B b K T8 17 S5 B I ) R i, 22l
B Lk R Y R NME RS 17 KB
B I AT R E L(150,17) 4k,

X T A B4 o 1 1o A3 0 Sk R ) R A

R REEE LN OB E, B R, DAL,
) B 52 345 5 B AT NI dse/IME H BRAESE 17 4%
B L 152 kL AL BP R(152,17) 4k,

T3NS R A 4. 924 4 L/hE
JKIIEBE 0,970 5,95 3k It 5t J 25 2 15. 0926, 7 3k
TAEK K AR 22 27.61 %,

BT i A~ FJE] A K SR 0 A A
{0 o 225 i FH R4 0 e 7 55 S I o S 0 4 T A 1 (]
6) o J 775 U ek S {E 2 7E S BRI A Ol AR L B )



154

hoE ko R e R

2011 4F 25 16 &

2 AT B AR BT A SF(ELOBOR B . X U0 B G
AT S HE AR B R 5 Sk A

25
24
23

BRI Him

TSk 3 kg /(L)

55 0 S5 B A0 T 5 0
A T

gl =N

i

Elo6 HEEMENSHIREFELKILEE
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