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Energy consumption calculation and evaluation methods for
light and small unit sprinkler system

Wang Xinkun, Yuan Shougi, Liu Jianrui, Tu Qm
( Research Center of Fluid Machinery Engineering and Technology, Jiangsu University, Zhenji h 212013, China)

24 Jjang, -4

Abstract: In order to evaluate energy consumption of the light and small unit sprinkler system objective-
ly,the calculating methods and evaluation indicator of unit sprinkler system were deduced based on the
hydraulic machinery energy basic approach and unit sprinkler system structure and operating characteris-
tics. By borrowing ideas of hydraulic computating methods of pipeline with multiple outlets, the hydraulic
procedure and methods for unit sprinkler system pipeline were put forward by using back step method to
handle the hydraulic calculation of pipeline and applying iteration method to solve the flow and head of
sprinkler. Example analysis shows that the calculating and evaluating methods have the advantages of
simple to use, easy to calculation, comparability, maneuverability, reliability and meeting practice pro-
jects. The calculating and evaluating methods will provide the theory basis for reasonable selection of
pump , optimizing configuration and design of pipe installation and product development of unit sprinkler
system, and have important theoretical significance and practical value for improving efficiency and re-
ducing energy consumption of unit sprinkler system installation.
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Tab.1 Unit sprinkler system working conditions

LA 3k BITTO

A/hn?
BT ME WA Q(w/h) Hm /%
T 20PY 10 27.20  41.30 60.50 10.8
2 20pY 13 35.83  40.98 66.81 14.4

S IIRIRERE, Wl R (15) T8
BRI E K RALABUE TR AR M R

1 1
Ey, - Ey - 36Tnens  3670um4 _

— W =
AE, = E, 1
367774
M =-7.9%.
Mb2

B (16) T8 i BB WL 52 B T AR R (9 RE R
BREN

H, H,
AE = EJﬂ - Epl - 36. 777b27ld77p 36. 7"lb17ld7lp -
P Epl Hl
36. 777bx7ld77p
nuH,
——= =1 =-10.1%.
N,

HEEREH KRB RITE, KRV AT E
T HYBEFERRAR 7. 9% , BB HLA KPR TAER
REFEREMR 10. 1% . LHIHEIRSERHE—FPU
B, R R (15) , (16) #E77 BB HLA REREM AT 5
WM TR IR S, 5 THTRAGHE K ARM
BER R A G — W B HE, RA AT ot AT
AN LR

4 F it

(1) HR 4% w5t 3 HLA MY R AR 5 AR 454, 1 A



s !m TR 7

¢ E3

1250 | BT e o
oy | V8. o Lot it as alows v 505 e AT e o o IR o 7 s it SRR v,

KAV ERE AR T ILRENH GKE
YA R BEFETT B ok, 12 R ML RERETE T 46 45

Q)EESAHREEKITE T, RAS
FHELHITHKE B AR AR, B R K 7%
KK ERES  RUBENHAKNOHEL RS F
®.

3) TR BB B S5 EM TR A A B
BB ESEL, B THITRANE, RASN
BB NG — R B dE, B 0 et AT 4E
R 058 S PR A4

(4) sl pre , RIS MK RRRES
8.54% KR HE TIE RIRERERE(K 7. 9% , WE
SKECE R 10 Mg E 13 4, B HLAH bR TAER
BIREFERRIR T 10.1% , RARE K E R R 5§ B
BE BRIP4 RERE.

(5) BV ARETE SN LR D, 8
BRKENHNSERY EHREBNRLRES
Wit REENAR T R RIS IRE, AR T
EEBEVENEENER, RIETTRERE.

5 & 3Lk ( References)

EXE R BET,E REWERSHBIEZE
REEBIFET]. HHEYLHE,2005, 23(1) 1 -6.
Lan Caiyou, Yi Xiutang, Xue Guining, et al. Research

(1]

state and development of sprinkler irrigation equipments
in China [ J]. Drainage and Irrigation Machinery,
2005, 23(1):1 -6. (in Chinese)

FHME R REEERSEARFI]. HEIR,
2001,19(2):3 -7.

Li Yingneng. Discussion about the technological innova-

(2]

tions of sprinkler imrigation equipment in China[J].
Drainage and Irrigation Machinery, 2001,19(2) .3 -7.
(in Chinese)

WP T MEREMERCKLER]I].
Kol TR, 1996, 12(4) 118 - 122,

Lin Zhonghui, Qiu Chuanxin. Optimization and selec-

[3]

tion of pressure increasing pump for sprinkle irrigation
system[ J]. Transactions of the CSAE, 1996, 12(4):

[4]

(51

(6]

(7]

(8]

(9l

[10]

118 —122. (in Chinese)

Bai Dan, Luo Wan, Yang Jiucheng. Fuzzy linear pro-
gramming model for optimal design of main pipeline net-
work in pump pressurized sprinkler irrigation system
[J]. Transactions of the CSAE, 2002, 18(5):110 -
114,

TS R, FER ETREEERGEEM
TRALBLT[I]. 5/K¥EE, 2005, 30(4) :1-3.

Wan Nianhua, Hu Tiesong, Yin Zhengjie. Genetic algo-
rithms for optimal design of sprinkler pipe network[J].
Water Saving Irrigation, 2005, 30(4) :1 -3. (in Chi-
nese)

Bk . k2 /R FE B 2 8 N L4 4R AL B B
RID]. db&: PERIWHLAREBFG, 2007.
BXE . RE¥%. F.5 BMEKEHHSET
MR RHRERIT]). &b TR2H, 2005,
21(9) 172 ~177.

Han Wenting, Wu Pute, Yang Qing, et al. Advances
and comparisons of uniformity evaluation index of sprin-
kle irrigation{ J]. Transactions of the CSAE, 2005,21
(9):172 - 177. (in Chinese)

XEEE. BEREMEEMN AN I]. WKER,
2000,25(1) :15 -17.

Liu Zhuguo. Comparatively analyses with energy consu-
ming in sprinkler imigation [ J]. Water Saving Irriga-
tion, 2000,25(1): 15 ~17. (in Chinese)

RfEB, BKE FEXEETRAENNESN
[J]. ¥EnEHEK, 2000, 19(3) .38 ~41.

Gao Chuanchang, Feng Yuezhi. Efficiency of pipeline
system for sprinkler irrigation in well irrigation areas
[J1. Imigation and Drainage, 2000, 19(3) .38 -41.
(in Chinese)

BAEM, ER. XTI TR VR NEITI].
e AT KRk B, , 2000,40(2) :28 -29.

Xu Zhenghe, Sun Jigang. Discussion on problem of
energy saving for sprinkler irrigation projects[ J]. China
Rural Water and Hydropower, 2000,40 (2) ;28 - 29.
(in Chinese)

(REHE #H5E%)



