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Integrated Flow Deviation Rate of Drip Irrigation System

Based on Manufacturing Variation
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Abstract : Based on the formula of flow deviation rate proposed by authors in reference [ 10 ], the further
derivation was conducted to simplify the parameters in the formula for designing drip irrigation system
economically and credibly. According to the hydraulic analysis using step-by-step method, the integrated
flow deviation rates for a drip irrigation submain unit were calculated at different emitter manufacturing
variation. The formula of flow deviation rate was verified by the statistical analysis of the integrated flow
deviation rate. Further, the effect of emitter manufacturing variation on integrated flow deviation rate was

analyzed using the formula, and the allowable value for integrated flow deviation rate of drip irrigation

submain unit was recommended for drip irrigation system design.
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Fig.1 Relationship between emitter manufacturing

variation and integrated flow deviation rate

q, 4 16.66% , RV A 7K S35 A 22 % q,,0 3 (10)
e, ARKLS.604 7 FIH T (4) FH 2u,, B w, Ny
2.8024, XFHEAR/N X LR LA 22 R G,
A A B A T i o (4) FEA BE S S 25 AL
i 22 R 5 7K T I i 22 R GHE K i i i 22 2 1R
AR IR 2R

4 EKNXEKSSHERIER S

A (4) T T RS HR u, 1
IUIEL G AR B 2 oy P BRI 5 T M R U 1 g 25 o
BOGRIE R 3. N T 5840 R IE R Sk R i,
2 (4) Vit 22 2 08 0K T 2R 6 U A A 2% 11
FUSCA TR, SR T B K R M 2 R A,
BN 78 4 $230 FLSAE . ot O 25 SRR A LR VE R 4
WK BRI — A T B AR, D U R G M 2%
AR RE AR L F LR R e T K A 4 R E
RN T FRE R, T S0 K B R G
it 2 2 (39 45 0E 28 430 FFTE 7K 39 5 AR I ROk R 3

SCHRL 10 TZ5 Y T w, 559 K 5 5 PEARGIE 3 P #Y
(A

P:J%flx e Tdx (11)
WMo P, (1) TR w, .

U5 R — ZR 9 VT KN DX MR AR b O A A 2
SRR T 2 , AT 3 A5 A N B O O 22 2R R 1 )
FHG A E BN I TR R 2E 2, il R (4)
FE w, , TR (1) At T A5 21 A X 7 6 98 7K 3 4
PERIER P,

2 W Sz o 7 0 TR O, SR B B K /N X B
e 1 R, 4 180 MK /N . A K /NIX 3
B HEOE K0 12 m, BEE R K 16 mm, B
B2 1 om, S B G B 4 O S I, K % TE
=R AR N ¢ =1.220"° WK N 1 m, 16
AEEADLT 3 9 K /N DX P =37 43 A T, 65 90 7 i o
i 2 76 12— MR TE 25 43 7 1o B LA i 5 5
Gt AR B 3h A i — R 5 BEALEL (R BLECA
$O0 5 K /N X P E K B H — B0 |, BEALAY BL 24
WK /NI P A HE K B o XA HE K /N X 1 3 AR
KRN G 3 Wk, TR T 3 U KN X E K B
JE 1 k3 A 1 L

S A5 TIE T 9 2R 0 10 THE IR TR 9 K /DN X 1 98 K
Py BB — A T 0.8 I 7E T SC R 40 B
45 R EUNT 0.8 MK /NX . 1B 2 g A JA)
Hl R 2% BT PR B sk, 235, Y ¢,
HS5% 3% T 1% WF, P2k 10 25 R0 4 310k
-1.87.-1.71 Fil —=1.65, ULl WL,3 A 8] i &



138 gk Bl ¥

2013 4

fii 22 2 KOR B Pl 434 1 0 i 2 O, L Al A 2
B LB Pk - 249 L 1) 80 30 A1 i, 22 BOROHE R
TR T A o0 A R B 3 AR R AR A
2, IR B E P I ASELR AP 08 50, 2 3 A
BT AT E AR G, LR T8 T AR B PRAIE
®1 BUMNBENISHSKT
Tab.1 Parameters and levels of simulated drip

irrigation submain units

MR/ m AR/ mm B/ m K E 22 R R %

60 40 80 1
80 50 100 3
100 63 120 5
120 140
160
1.00 — S ey
WM """ sttt
. i
09sf<” e
- fs .“,." Rt
t; 0.90 o
x cv=5%
E cv=3%
508 ©e=1%
g — P cv=5%
0807 e THME ev=3%
= - VI v=1%
0.75
0-705 20 40 60 80 100
BIHIR %

P2 A Tl ) 3 i 2 2 TS 8 T /N DX T K 2 5T 1
TRIER P 2R i £
Fig.2 Accumulative frequency curves of P at
different emitter coefficients of manufacturing
variation for drip irrigation submain unit
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