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Characteristics of dual purpose sprinkling irrigation
and hose irrigation machine
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Abstract; A new type of light weight and small size machine with sprinkling irrigation and hose irrigation
was introduced. The machine’s set of remotion and pressure water are provided by a capstan car, and
sprinkling irrigation by a sprinkler car. The machine has sprinkling irrigation and hose irrigation system,
and can satisfy different farm crops in different growth time at the request of water. The sprinkler car set
can adjust the height of machine, which makes the sprinkler to always work in the best sprinkling height.
The machine adopts lower press refraction type sprinkler and hose tube for lower press irrigation system,
which makes the machine’s work press to drop 30% . By studying the machines water turbine characteris-
tic, amovement characteristic, and insufflations characteristic, the machine’s technical parameters were
determined. Test results show that the new machine may reduce the influence of sprinkling uniformity de-
gree by wind, reduce the water loss, and irrigation uniformity degree can be increased by 90% .
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Fig. 1 Sketch map of structure of sprinkling car of light weight and small size machine
of sprinkling irrigation and hose irrigation dual purpose
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Fig.2 Sketch map of structure of capstan car

Tremt, FEKFETREEAKE OF#AK
W, 15 50 W A T R B R K IR R B, K
RicELFEC BTSRRI F S, Bk PE KE
WEEERBRIEI MBS EZRRE, ATE 35|
FWK BT, LTS BET K SOk E RS
L) H&E?ﬁ%ﬂ%,ﬁl"l‘ﬁ%ﬁ%ﬂﬁ%ﬂﬁm%‘ﬂﬂi
B T8k AR A — < f JB] BE, BB M 0 A 0 R BE
REL T AR BE B HA% , 1R B 7 S R ML 3 O
B SRR E R, b TRE WA S
ZEK , MR RN, AN A RKEHNRER



54 H O N M

526 %

KA. i FAVAE TS BT T AL
BEARRE, HF AT RRERRETR
&, LIABI B TR B R

2 f5iESH

2.1 KR

W RV N R R R ML MK R B3
HREER/EF ERE—WHKIBRVESEE,
KRS RIZE BB 0 B2 —. K IR
N ERERA S00 mm, B KK EE X, B4 5
5, SRR BE TR, BN T ik R
. THerE, EAK#ARE thir S0 w 4, Bt
RMA TR R BRI ERER REHE
$RGHNE /BB, G NEHKED E
T e Sk e ). TR LA T KR
2,8/ T K A%, R T BITRA.
2.2 BETHEE

VB R T TR A PR /MWL FE TR RT, B 4
BEREE MR R, A UK EHTR TR, 3K
R A R A R e 3 B R T K T A
VK MR, R BIK E R0, B IE F R
FEAEY). METRAT , TC 36 7 % £ TH R A0 46T , 28 4R 4
PE %/ 60K B FIME K ZE 10 B KB TR 4 LR R
BN A o B P A1 AL BIR 44 7K R, 8 T 1 2
BRBHAR MRS, BN RE SN
HUBBEK 74 2 44 Mo H 1 5 3k , 38 b JE 7K R BP
AT

W S IR ML F B A PR AT
Tk, —Fh R 3R M, BNk ZE 2k B9 Bt
BKEGEBETRR R EES TEENEE
EHEBH; BT AR, 1R TR
FHEERBERER.

B3k N 2, B 0 T R R LRI R
¥ RRHBUK E RS BB A, S
BHWHEERE, BREENAEHS, — M REE
TRERR AR, - REEERE (SR
Fokik) BB,

W 8 S A B P R 2 LA R PRI U SR 3 T
F IR R R 005, LUK BIWOK £ 8% AT
EMEN. BEAEENELERATRER" .

8

A o, HREK RSB B 182 1 R e 2

le,l/n

H; n ARBHAGER; o AFRIBWAEE,
rad/min. w H FRITE:
w = v/R,
A v ABOKEBSIEE; R, HPEEHF¥E
ER ERBROEUERATAERR:

F_.-F
S5 =

° F

R F,. HBRBAESNN,F,., = Of, CHKER
BHKWER, fARNERERG Fa HEEEN
317, BV UORA L B SRR, B A M
RTEEE3) 71, |

EEEEH AR FEETAMES R, BIE
WK B AT, MM K S
BE Ttk 8Tk R A K RREHE
WD, 2 T MRS , MR O 70 O R L 0/
8 TARIER K959 B , 38 % R PO L1 8 3h A BE
B B AR,

A3 R

’=s—% (3)

=« 100% (2)

RF 1 HBEAH mmh; Q KRN R, w’/h; S,
AL E , m; S, WAL B E B, m.
BEYLAR Q BHRRATA:

Q=xq=xK“/§ (4)

A HBEENTEBLY; ¢ VEWLKE,
m’/h; K, WSk ERE; H WL TERE K
3k m.

#HA(4) RAR) ., HEK S, BB RETE
=, Bp:

s _xK“/ﬁ
=T IS,

H(5) BARAESAERNAYVABIIERS.
2.3 BUKEDLHSHE
BEAKBEERFARPMMAEKTREH
b, LAmeE 7 X TERY , EMOK F R B RESTHR
sk, TYEREA20.2 ~ 0.25 MPa, 183 ~ 5 m, i
BH1L5m’/h, BESiHOESRN0.3 ~0.35 MPa,
VLR HT R &8 R AP B 3% 12 4 mE sk, SRt e oE
36 m.
HITEMMER, B TREAERMPEREELS
BYEERE,TEERE N 1S ~ 16.5 m/h, G /o8

(5)



gEay TS B AR R PR LA ' 55
MR N T 8E#E.
2@ 10002 l3X12 000 2) G d A LR/, 3 B T WK 76 F A7
= Sit 36 x 15 R AL FAENER, FIETEASSE, R
33.3 mm/h (6) TEASE.
Iy = 52— %1000 = 25X 12 1000 = 3) W4 LA L E R RS, /R T AL
O e EFATEE, R T AR R4 B PR
30.3 mm/h (7)

LYPLAATREERS, B FTREWKFRE
BN BXKRENO0.3 m'/h, REHRKKEER
mEE S, LR S IWRIF LR R 10.8 m’/h, B/
B - g W T 5 FE R

0 0.3 x36 _
['=57 %1000 =30 15,75 X100 =
19. 05 mm/h (8)
Ao BB EHEE.

PAREDSRBMITEAR S —REHA B
E R B/PREYL BN R B
MENAKREMITEAXHE, SRR ASAE
436. 1'"2) 3R F Christiansen A28 :

Sk -
Cuc =100 x |1 - EL_ (9)

2 b
KA Cyc A7 B F R (Christiansen) HE SR
¥ NABRTHESTHORER NG b AE MR
R MR KK B8, mm; h K 2 R WO SR KK IR
HEARFYE, mm. kB[ FRITE:
3k
h = 'T (10)

SRBH, REERYSEE LR ERNRE B
KA 4Bz rm LS ERYF, A5 90% , 48
AREERTE.

ZMKERKRAERBERTKE, hAEEKS
A FRAEMK R, SRR T Z BB HH A, B
AT HEBKSHEBBRK, BB T EKYTEMHN
FI%E. HLA B R RREST 8 X8k M Bk
SIRERK RS, R TN TAES, HE THE
e, FRIK T HLA BB FT A

3 5 #
S X A P A LA AR P 4

L, BAMT LG
LA KRR IR, KA K D, K

FHIFTR, WPFEEEP, TER.

BETE , ZYUHSH R 8, it HEe
B INRER GERIRE S F , LB T S AT R B ]
P BEMKEE ARSI BT, B8 TR
HRBHENEES R T LA R RS .

$ % 3k ( References)

(1] & %, e ZIR WERRSLHLERIN
BE(T]). HKH#ERK,2003(2) :16 - 18.
WU Feng, ZAI Song-mei, LI Wang-cheng. Considering
of sprinkling irrigation development and glebe manage-
ment mode( J]. Water Saving Irrigation, 2003 (1) :16
—18. (in Chinese)

[2] EHFR MRRENBEXLEWEINTFRALNA
[J]. F7kMEHE,1998(1) :31 - 34,
WANG Zong-wu. A brief talk anout the development
and application of travelling sprinkler in China[J]. Wa-
ter Saving Irrigation, 1998(1) :31 - 34. (in Chinese)

[3] %K, NEBREDIR, % 2PRBHARENA
AREFAESEHSWEE(I]. HELHK, 2003,21
(1):25-28.
PAN Zhong-yong, LIU Jian-rui, SHI Wei-dong, et al.
Status of light weight and small size movable sprinkler ir-
rigation set and its gap with advanced countries[J].
Drainage and Irrigation Machinery, 2003,21(1):25 -
28. (in Chinese)

[4] TarjueloJ M, Montero J, Honrubia F T, et al. Analysis
of uniformity of sprinkle irrigation in a semi-arid area
[J). Agricultural Water Managemens (S0378 - 3774) ,
1999,40(2/3) ;315 - 331. )

[ 5] Keller J, Bliesner R D. Sprinkle and Trickle Irrigation
[M]. NewYork: Van Nostrand Rheinhold,1990.

[ 6] Valiantzas J D. Hydraulic analysis and optimum design
of multidiameter irrigation laterals[ J]. Journal of Irriga-
tion and Drainage Engineering(S0733 —9437), 2002,
128(2) .78 - 86.

[7] Ramalan A A, Hill R W. Strategies for water manage-
ment in gravity sprinkle irrigation systems[ J]. Agricul- .
tural Water Managemens ( S0378 - 3774 ), 2000, 43
(1):51-74.

[8] Wallender W W, Ohira, S. Abbreviated sprinkle irriga-




56

H #® HN W

%26 %

(9]

[10]

[11]

tion evaluation[ J]. Transactions of the ASAE ( S0001 ~
2351),1987,30(5) :1430 - 1434.

. BEWSEXABEISESN )], PERR
JKF7K g, ,2000(6) :57 - 58.

DU Li. Analysis on characteristics of xing-yu capstan
type sprinkler[ J]. China Rural Water and Hydropower,
2000(6) :57 —58. (in Chinese)

##—7€,Francis TESTA. 3B #&X A WYL
SytrlJ]. FKHER,1996(3) .39 -45.

XU Yi-fei, Francis TESTA. Analysis on characteristics
of hose capstan type self-motion sprinkler[J]. Water
Saving Irrigation, 1996(3) :39 —45. (in Chinese)

& Mg, FEAKER, EME, %, KEA AR B LBE
HJ]. HKIEBE,2004(3):16 -17.

[12]

WU Feng, FAN Yong-shen, ZAI Song-mei, et al. Ma-
nufacture of sprinkling irrigation machine with low water
pressure and adjustable spraying range[J]. Water Sa-
ving Irrigation, 2004(3) :16 - 17. (in Chinese)
American Society of Agricultural and Biological Engi-
neers. ANSI/ASAE S 436. 1 — 1996 Test procedure for
determining the uniformity of water distribution of center
pivot, corner pivot, and moving lateral irrigation ma-
chines equipped with spray or sprinkler nozzles[ S]. St.
Joseph, Michigan: American Society of Agricultural
and Biological Engineers, 1996.

(FREHE HXH)

(L#% 38 1)

[6]

[7]

HUANG Zhong-fu, JIANG Zhe, ZHAO Bin-juan, et al.
Application of wavelet analysis to early-stage cavitation
diagnosis for centrifugal pumps{J]. Drainage and Irri-
gation Machinery, 2005,23(2) :4 -=7. (in Chinese)
kM, Bk, 2 4A,% HOENBENHEER
DFERME I PR A [J]. HEFE LR, 2006, 24
(5):40-43.

NI Yong-yan, PAN Zhong-yong, LI Hong, et al. Appli-
cation of characters of discharge pressure fluctuation to
monitor of centrifugal pump[ J]. Drainage and Irrigation
Machinery, 2006,24(5) ;40 —43. (in Chinese)
Alfayez L, Mba D, Dyson D. The application of acoustic
emission for detecting incipient cavitation and the best
efficiency of a 60 kW centrifugal pump: case study( J].
NDT & E International , 2005, 38: 354 - 358.

(8]

[9]

(10]

(1]

Escaler X, Egusquiza E, Farhat M, et al. Detection of
cavitation in hydraulic turbines[ J]. Mechanical Systems
and Signal Processing, 2006,20: 983 ~1007.

Farge M, Schneider K. Coherent vortex simulation
(CVS), a semi-deterministic turbulence model using
wavelets[ J]. Flow, Turbulence and Combustion, 2001,
66(4) : 393 -426.

Henshaw T L. .0 > 7 ONPSH% T3 2 [J].
7 —K#8# ,2001,29(10) ;7 -17.

H OHHAERERKAR(M] SEFEHABRT
Ak i RiAt, 1988.

(RERE KXE)



