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Abstract; In order to determine the relationship between the performance of the elastic diaphragm and
the hydraulic performance of the emitter, and promote the establishment of the scientific design method
of the pressure-compensating emitter in China. The influence of the elastic diaphragms hardness and
thickness on the hydraulic performance of the emitter was studied by means of flow pattern index, star-
ting pressure and compensation range of the labyrinth channel structure emitter were studied. The re-

sults show that the hardness and thickness of the elastic diaphragm have significant effects on the emit-
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ter flow (P<0.01), and the hardness has a greater effect on the emitter flow than the thickness. The

hardness and thickness of the elastic diaphragm are positively correlated with the flow coefficient, the

starting pressure and the compensation interval , but negatively correlated with the flow index. There is

an appropriate elastic diaphragm characteristic range, so that different structure pressure-compensating

emitters have small starting pressure, minimum flow index and maximum compensation interval. When

the elastic diaphragm hardness is 60 HA and thickness is 1.2 mm, the emitters have the minimum flow

index of 0.078. The mathematical relationship between the characteristic parameters of the elastic dia-

phragm and the flow, flow pattern index, starting pressure and compensation interval is established,

which can provide a theoretical basis for the rapid development of the pressure-compensating emitter.

Key words: pressure-compensating emitter ; elastic diaphragm ; hardness ;thickness;
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Fig.1 Schematic diagram of pressure compensation
emitter structure
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Fig.2 Schematic diagram of test device
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Tab.1 Elastic diagram parameters and hydraulic
performance indicators

F5 A/HA  T/mm k x Hy'kPa P/kPa ¢/(L-h™1)
1 40 0.8 4.340  0.147 38 112 2.70
2 50 0.8 5.250  0.130 48 133 3.02
3 60 0.8 5.755  0.114 59 150 3.52
4 70 0.8 6.039  0.112 73 166 3.74
5 40 1.0 4.689  0.136 40 124 2.86
6 50 1.0 5328  0.122 53 149 3.11
7 60 1.0 6.326  0.106 64 166 3.58
8 70 1.0 6.489  0.105 77 170 4.00
9 40 1.2 5.054  0.119 46 130 2.94
10 50 1.2 5.729  0.100 58 161 3.37
11 60 1.2 6.695  0.078 69 182 3.96
12 70 1.2 6.898  0.089 84 175 4.37
13 40 1.4 5226  0.125 58 146 2.98
14 50 1.4 5.831  0.112 68 178 3.89
15 60 1.4 6.780  0.089 81 194 4.48
16 70 1.4 6.811  0.097 95 180 4.84
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Fig.3 Infiuence of elastic diagram hardness and thickness on flow rate

2.2 % R AR R X Sk ok F1 M RE B 500
Pl 4 Sy st R 2 A JSE B s 0 ARG Sk 7K
PEREARZ . 1 J&] da m] R0, S B 8 1B JEE 36T

St e A RO AL . 16 (40,60 ] HA, Jii i R &K
PR 76 (60,70 ] HA |, G288 /] 115 Sk il 1 2R 4K
Bl S TR B K a3 K. )R O (0.8, 1.0




FTEH,F

MR R E D AMEIE Sk K S 1 RE

A

mm , Fi R HOE KB SR (1.0, 1.4 ] mm, i
EARBOEIN AL G2 Sk BB O (60,70 ] HA L JE
O 1.2 F0 1.4 mm FYEHZR 4SS LG, i R BN
6.898)k /N2 6.810, e {125 J3E A0S 52 [i] 228K i

Hi Pl 4b ] A, S AR R EE E B XA S HE AR
AARIH R B SR e B RE A RERE A3 R, T )
A Sk L A AR AR a0/ 38 R i B, A [l £
JEE e R A A B /N AS AR B 495 R B, I
SRS 4 AL R SRE R i R R R O 1.2
mm. P A A B AR RE 1.2 mm A0y 60 HA g
Fr i Sk O A48 By, B 0.078.

HI P 4 m] A, S R A R AR RE JRE A, T ) b

7.0
6.5
6.0
= 5.5 — 7=0.8 mm
7=1.0mm
5.0 — =12 mm
4.5 — T=14mm
4.0 L L L )
40 45 50 55 60 65 70
AHA
(a) MERK
100 -
80
S
gc 60 =
ssi — 7=0.8 mm
7=1.0 mm
407 — T=12mm
— I=1.4 mm
20 Il Il Il Il Il J
40 45 50 55 60 65 70
AHA
(o) RAES

F S (R 3 s 7 U 2B S 3 T O 0.8 ~
1.2 mm, 55 50 (40,60 ] HA I, 238 Fie /) 224k
R EE/NT 10 kPas R R T 1.2 mm, sl K
T 60 HA i, it i s 1 14 72 A e 52 B S 34 O, 8
AR LR T 15 kPa, Ui W 31 R J8 5 70 A 32 ik
R SR ANV A A X s T M Sk e ] 1 ) AR A
R BRI 5, S 22 DU AT

Hi P 4d AT, S5 AR E D 0.8~ 1.0 mm, 5
PR 40 HA S 3] 70 HA B, s 7 MR &
AR A DX TR] S i 1 35 )22 0 0.8 A1 1.0 mm [,
TR B AMZ DK ] 23 B A 112 71 124 kPa 385 166
1170 kPa. A [FlAb B, 34k AR 1.4 mm B
o4 60 HA M2 X fi] £ K.

0.15¢ — T=0.8 mm
7=1.0 mm
— I=1.2mm
0.12 — =14 mm
® \/
0.09+
0.06! I !
40 45 50 55 60 65 170
A/HA
(b) T
200
180 |-
g“ 160 |-
ar 140+ — T=0.8mm
7=1.0 mm
120 | — I=1.2mm
— I=1.4 mm
100 Il Il Il Il Il J
40 45 50 55 60 65 170
A/HA
(@) #MEXHE

Pl 4 B P AR R o T g A MR Sk 7K T ML RE R

Fig.4 Infiuence of elastic diagram hardness and thickness on hydraulic performance
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q=-0.441+0.046A4+1.340T, (2)
x=0.217-0.0014-0.0407, (3)
H,=-41.588+1.2184+34.375T, (4)
P.=11.775+1.5204+56.250T. (5)

x2 HHERSBEKNEEMNODEREE (KR
Tab.2 Regression coefficient and ¢ test of elastic
diaphragm parameters and hydraulic per-

T

formance
W RAE At ARFRERDEREL  ARiERDE R t P
c -0.441 -1.496  0.159
q A 0.046 0.840 12367  <0.01
T 1.340 0.485 7.143  <0.01
C 0.217 12.456 0
x A -0.001 -0.702 -5.503  <0.01
T ~0.040 -0.505 -3.635  0.003
C -41.588 -10.162 0
Hy A 1.218 0.863 23379 <0.01
T 34.375 0.487 13.202  <0.01
C 11.775 0.717  0.486
P, A 1.520 0.747 7275 <0.01
T 56.250 0.553 5385  <0.01
e C R
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Fig.5 Pressure—flow curve of verification test

3 &

1) S R R 88 RS B2 8 5 2 MR i Sk iR (P <
0.01) , B J&£ X5 i Sk UL £ )R Wi R T V52 2, o i ek
AR RSB R JEE , 7 — R Vi TRl A A A0 R =k
i R P Sk AR VB E O 2.70~4.84 L/h.

2) R R AR SRR 5 TR T i Sk 1) O
AR R I g M DX T A A R SRR A A
JEEXTH Sk 7K T B BR) 2 e DR T B JEE . 244 K WL 1 4G
HEYIF S I, A A L ) SR R A JRE R e K
HAT AR A T 7 /)N 8 30 25 5 ORI B R )
DX ). SCH IR Sk A SRR A D 60 HA L 2
JERE R 1.2 mm B, R ASTEE /)N, R 0.078.

3) AL TR AR RS AR R R Sk R R AS
FEB I e g AR DX T U4 5% R e B8
VPR ARE IR 22 24/ T 5.00% , AT Oy He I /M2
Sk A PRE T K FR AR

52 3Lk ( References)

(1] E5ERE, AR, S SRR AR A RN

PR KA i O P A S [T ] HEE AL T 2 4
2018,36(10) :925-930.
WANG Jun, LI Jiusheng, LI Yanfeng, et al. Response
of maize root growth dynamic stodrip irrigation amount
[J]. Journal of drainage and irrigation machinery engi-
neering, 2018, 36(10) : 925-930. (in Chinese)

(2] Pebsmm, A . A 1R T AN TR RSO0 s fl

SEPEFORIMIAC - BRI [ ] TLIRARk 24, 2020,
36(2) :343-349.
SHEN Jingli, YANG Jianguo. Effects of different im-
provement modes on the properties of alkalized soil and
the yield of Chinese wolfberry under drip irrigation[ J].
Jiangsu journal of agricultural sciences, 2020,36(2):
343-349.(in Chinese)

(3] FRIIZ, BAE, 2K, WURGHE SR BUR MR %

JEHE L] KA, 2012(2) :66-68.
GONG Shihong, LI Jiusheng, LI Guangyong. Current
status and future development focus of micro-spray irri-
gation technology [ J]. China water resources, 2012
(2) :66-68. (in Chinese)

(4] Ak, X e v [ 35 7K o R 2R 5 H R R e e B2

(1], HEVERLAR R4 ,2020,38(7) . 738-742.
LI Yangbin, LIU Junping. Prospects for development of
water-saving irrigation equipment and technology in
China[ J]. Journal of drainage and irrigation machinery
engineering, 2020,38(7) :738-742.( in Chinese)

(5T fari, 2otk , XA HL R I b i Sk 45 44 3 B

[J]. 457K HERE,2006(5) :29-31,34.
HE Jing, LI Guangyong, LIU Zhifeng. Analysis on the
structure of typical pressure compensating emitters|[ J .
Water saving irrigation, 2006(5) :29-31,34. (in Chi-
nese )

(6] FSLHIBRIESE, A%, 5. S abesekas o2 0t
SRS o E Bt rik [T ] ARl TR 4R, 2012, 28
(11):86-92.

WANG Lipeng, WEI Zhengying, DENG Tao, et al.
Step-by-step  CFD method  of

design pressure

compensating emitter [ J |. Transactions of the CSAE,
2012,28(11) : 86-92. (in Chinese)
(7] JAX% BIESE, SEAERE, 55, T Iy AMEHE KA I AR &




TEH.F

SRR E D AMER K S BRI R

[8]

(9]

[10]

[11]

HWERITELT]. 40l T4k ,2013,29(2) :30-36.
ZHOU Xing, WEI Zhengying, YUAN Weijing, et al.
Fluid—structure interaction analysis method for pressure
compensating emitter [ J ]. Transactions of the CSAE,
2013, 29(2): 30-36. (in Chinese)
AT, BLIEDE BU I, 5. T AMEIE K 28 U TR
BRUEAE S AT IR WF ST [T ] FLAR LR 24,
2015,51(12) :170-177.

CHU Huali, WEI Zhengying, YUAN Weijing, et al.
Fluid - structure interaction simulation and visualization
experiments for pressure-compensating emitters [ J ].
Journal of mechanical engineering, 2015,51(12) :170-
177. (in Chinese)

SHAMSHERY P, WANG Ruogian, TRAN D V et al.
Modeling the future of irrigation: a parametric descrip-
tion of pressure compensating drip irrigation emitter per-
formance[ J]. Plos one, 2017,12(4) :1-24.

B/, 304, ks, — Al s ) A U IR A 5
P B SR B [T ], Aol TR, 2019,35
(21) :60-68.

YANG Xiaokun, NIU Wenquan, ZHANG Liang. Design
and experiment of integrated pressure-compensating
emitter made of thermoplastic elastomer [ J ]. Transac-
tions of the CSAE, 2019,35(21).: 60-68. (in Chi-
nese )

TR, T A 2. TR of i 0+ K e 7K
JIPERERZ R B R RS AT ] HEHEHLAR Ao
41 ,2020,38(7) .743-750.

XU Yao, SU Yanping, YANG Peiling, et al. Influence
of elastic diaphragm on hydraulic performance of pipe-
type pressure compensaling emitter and simulation of in-

ternal fluid structure interaction[ J]. Journal of drainage

[12]

[13]

[14]

[15]

and irrigation machinery engineering, 2020, 38 (7).
743-750. (in Chinese)

AR RTE S Rk, I e T RS S K R K
JITERELT ). HEHEDUM L2242, 2013,31(12) - 1083
-1088.

LI Lingyuan, ZHU Delan, ZHANG Lin. Hydraulic per-
formance of new pressure-compensating emitter with
large flow[ J]. Journal of drainage and irrigation machi-
nery engineering, 2013, 31(12) ; 1083-1088. (in Chi-
nese )

BRIEDE, SHIVER, JE%, 2. T s AbEEHE K 2 /K g P RE
SN R A [ ], Aol TR 240, 2015,31(15) ¢
19-25.

WEI Zhengying, MA Shengli, ZHOU Xing, et al. Influ-
ence factors on hydraulic performance of pressure-com-
pensating emitter| J . Transactions of the CSAE, 2015,
31(15): 19-25. (in Chinese)

SHAMSHERY P, AMOS G V. Shape and form optimiza-
tion of on-line pressure-compensating drip emitters to
achieve lower activation pressure [ J]. Journal of me-
chanical design, 2018,140(35) :035001.

R, IEHT, B0, 5. LA T STy B
KBTI REA Y], HBLIR R AR, 2018,
36(8) :702-706,731.

XU Yao, SU Yanping, YANG Peiling, et al. Impact of
diaphragm parameters on hydraulic performance of pres-
sure compensating emitter on the pip [ J]. Journal of
drainage and irrigation machinery engineering, 2018, 36
(8): 702-706,731. (in Chinese)

(DULAHE  KIAF)

a7



