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Abstract

In order to identify influence law of trans locating speed of lightweight lateral move irrigation
system and irrigation performance, a relationship between trans locating speed of lightweight
lateral move irrigation system and irrigation performance at a rated combination space, installa-
tion height and rated operating pressure is established through the indoor sprinkler irrigation
test by a developed lightweight lateral move irrigation system. The results show that when the
pressure, sprinkler spacing and the height is 0.07 Mpa, 3 m and 1 m respectively, the speed ratio of
lightweight lateral move irrigation system and moving distance have a certain impact on irriga-
tion quantity. Irrigation quantity and speed ratio have the exponential function relationship, and
we further established relationship about irrigation quantity, speed ratio, moving distance by re-
gression analysis. It is concluded that moving distance on the influence of irrigation water signifi-
cant probability is 0.74, which means that moving distance has no significant influences on irriga-
tion quantity, and the speed ratio on irrigation performance has a significant probability impact of
8.2e—7. Therefore, the speed ratio should be taken into account as an important factor in the ap-
plication. This relationship is reasonable and reliable by analyzing the supplementary experiment
and provides a theoretical basis for the calculation of irrigation quantity.

Keywords

Lateral Move Irrigation System, Speed Ratio, Moving Distance, Irrigation Performance, Regression
Analysis

/N BUST AL T RE R BE X K 1 RE RO S
RXL, HHE, BOE, &I

NEFIH: K20k, BRHE, R, mER. RN LT AR N K PR BE RIS ). AR REE, 2018, 8(4):
309-316. DOI: 10.12677/hjas.2018.84050


http://www.hanspub.org/journal/hjas
https://doi.org/10.12677/hjas.2018.84050
https://doi.org/10.12677/hjas.2018.84050
http://www.hanspub.org

Kl 55

P [ AR B AR T SRR ST AR R A T K AR L S SR =, T B S
HTH K, TN TR AR RO, T 4T
SLHHEIAWEENA RA T, LI &%

Email: zhuxy@ujs.edu.cn

Weks H i 20184F4HsH; FAHHM: 20184F4H20H; KA HM: 20184F4H27H

R

AT BB B4 AT A B K B RSN, A ST LA B AT 6 P28 B H L 4 At
TR, B ENGHERE, TR T BN PFEABENAESEEAGRE. REREURGEER
AT, PEARENANEKESETERENAR. GREW: £LEE/70.07 Mpa, Bk 2R HE
A3 m, ZERBFENLmi, B/NEPRABENIZTEEEABTERNEKEYAYWH. BKEEE
ITEEWRIEHRECRR, HE—PEAMMEHEKE, BTEEH, STEBHNXAN. BdRHE
R ES, RUBENETESN KB EEEMER0.74, SITEENEKEREGEELY
W, TOREATE B K B i BB R N8.2e-7, HIk, FEHRREIERRMAFR, HiBTE
BN EERR BT RRIERB TR %X RS E TR, KRR THERME T ERKRE.

Xiin
PRABENL, BITEEN, BTES, EKE, BIAST

Copyright © 2018 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|

BEE Tl SR AAOL LA PR R e, 7K T I A 2 Bk, TR AR HREBE AT, 7K
BARZBLERATH), BAER. KIEARARE L. BELAT QK. 598 5550 J A N 55 20
ey B AT S 2 B I s BT K EB R AR 2 —[1]. AT, KBTI Z R D A o Ak T
FEER N ESE,  BU B 2 AR SR, DR R R KR AR A e S BLARAR M 6 SR i
FE[2]. MK B WY SV VA WO B AR 1 B B ARAE, DR AR R T B AL 75 T R R
PIAN T3 T IR 2R

A 5 S [T LA RO S R BENL S A RS O QI AR A DL I (R E KR AL LB AT T S 4]
S K, WWUEKECE T REAT T ARG, AL TR E AR B RE[4] 2 SRR R
NS ABHEIL I E S EVEHEAT TR, TP R T 2R/ NEBHENL AL IC S5 . Tk BI[5] 5
XS JRE AR VR Y P e LA K B AR PEEAT TRIETE,  THEE 1L ALAE TG R A B E R AR e (1
WERRIE . WS REL, K E SBATEE R . ROV EE[6]14 H R H 32 g3 o i e A L2 1
ITERE T B AR, XS AN R R 5 WL 25 5 BORTEAREEAT 1 PP 3 AR [T H —
g/ N GERRE P FABLAL, XIHLAH IS AT S HU B IRDKE AR R REAT 1 04, SE T HLA R IC & .
P 310 452 [S AT 1) Eh — o 2 A A /N L~ B Qe E L AL 0 ond FME e TT R ol , 75 e SOV R BT I8 3

DOI: 10.12677/hjas.2018.84050 310 ol


https://doi.org/10.12677/hjas.2018.84050
http://creativecommons.org/licenses/by/4.0/

Kl 55

86.5%, 43 Aii¥ 511 RECATIE F] 80.9%1) R AFWHI AR o B LA [9]3E i X /N R i BEHLZE 1 = R AT
ST, EBAL T PR S BHENLAAT R KBRS TAER IR RN, JEfie 7 ACkH R 5 K 11156
R, (BN T S 7R 2 ECR AT IE AT (R o 4155 [10]42 T —Fh /N ALK BE B8 TR B HE ML
JEARBC E 75, 15 e X AR BEF B AL A B, 9K BH R CE AV AU Ak 1 B2 A 32 it 2% . Campo
(LD B T /NSO R AT B 7 30, KRR AL BT S HON R H T REFE TR I E A . Rossi
SE[12d B B A HEBEE BT TT, A IRk E ST [ T DAV LK SRR B, IR AR R

H RO T BEENLAL R T, SEERIVE N FR bR S A N BEE S S VE[13] [141 5 &0 48R, X T BERENLE
KERI TR . Bk, BEFRREKE S BHENLIS AT 8 LR R R BRI R R, PN BEENLTE 52 bR
TAE A B E HEK B SRR AR .
2. MREFHZE
21 REMHEEE

RIGTEVL IR NSO = 347, LLEATH KPR LA NI ot %, RIGHL s & B
Wik 1 FR. ZALAHEE NelsonD3000 WSk (W (Wi AL . 36 Jiiid), [IEmIME, Wil E AN 5.14 mm (267
WGEE) o %Sk 2 [A] LRI EE 3 m e BT MU 2225, =N 1 m. W53k 2¢ % Nelson 0.07 Mpa (10 Psi)f & 7715
5, KEWERKE NEN03m, HAN0.2m MWERM . AI0KH i sh g it 4 aats il # N P F%
N ITIZAT -

= 1 E’[H .

. \/ < =
1 )% i i

1. WHENA, 2. FEIATEE, 3 Wik
(a) ~EH

(b) i

Figure 1. Lateral move irrigation system
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Figure 2. Schematic of sprinkler irrigation
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Figure 3. Irrigation quantity changes of irrigation system under various
moving distance
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Figure 4. Distribution of irrigation quantity under various speed ratio
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Table 1. Predictive equations for the estimation of irrigation quantity and speed ratio
= 1 BKESEITRELAEYIEE

BATHEE/m EVEL R?
5 | =39.6699 + 433.8504¢ /1% 0.998
7 | =32.0572 + 403.0617e /" 0.994
10 | = 24.0393+ 273.8722¢ /%10 0.999

Table 2. Analysis of variance

®2 AESHE

SN Hei H E R Eprpil F{H i AR
PR 2 2 2799.10 1399.55 0.31 0.74
BATHE BEAL R 2 15 67,869.74 4524.65
SN 17 70,668.85
T % 2 5 66,230.65 13246.13 35.81 8.2e-7
BATHEL BEALR 12 4438.20 369.85
SN 17 70,668.85

Table 3. Comparison of calculated and measured irrigation quota
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20 163.8 173.8 6.1
6.5 40 89.1 86.1 34
70 47.8 44 7.9
20 156.3 150.4 3.8
9 40 70.1 7 9.8
70 375 41.8 115
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