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Fig.1 Structure diagram of non-axisymmetric Venturi injector
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Table 1  Structural parameters of non-axisymmetric Venturi injector
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Table 2 Test conditions and working parameters

MPa

RS HK EE S Py JEZAP HEKE 38 Py AR E ST Ps
1 0.04 0.07. 0.09. 0.11. 0.13. 0.15. 0.17. 0.19. 0.21. 0.23. 0.25
2 0.05 0.08. 0.10. 0.12. 0.14. 0.16. 0.18. 0.20. 0.22. 0.24. 0.26
3 0.06 0.03~0.21 0.09. 0.11. 0.13. 0.15. 0.17. 0.19. 0.21. 0.23. 0.25. 0.27 PRt RS RS
4 0.07 0.10. 0.12. 0.14. 0.16. 0.18. 0.20. 0.22. 0.24. 0.26. 0.28
5 0.08 0.11. 0.13. 0.15. 0.17. 0.19. 0.21. 0.23. 0.25. 0.27. 0.29

B ATE M- SN Fluent AT HUEN &, £ T
Pl k-l BT 0T 5, AR B IR SRS, ¥
i Eulerian Z AHA AL & Schnerr-Sauer 25 U RS, Jf
¥ Water-Liquid 13 & N5 1 AH. Water-Vapor % & A5
2 #. KH Coupled 5z TR IR ERETHE, N
PRAETHA RS, KA Second Order Upwind 5y 47
P, FFERZEMBUSREIE N 1x10°, LA
R ERHE 2 R ENRRSH. AR IEEUE D
FLAE R AT SN, R BAE S5 e (B 2R AT X B 23 pr
(B 3), g3 E8xR, REE5BHUEA R ZEICH
2.39%~5.21%, AHXIRZE/NT 10%, B THESE R
VOLIE A

025

o I
[ — B

. . . . . . . )
004 006 008 010 012 014 016 0.18
AP/MPa

B 3 K8t A& 5kt it
Fig.3 Comparison of numerical simulation

value and physical test value
1.3 BiEALIE
1.3.1 RIetsedsinit A

AE X0 R O Fr B I s 32 S R A br LS UIE R

B, WAEREy, HAPWRIERE g ARRARETERE
I ERNAT, WAERERE it H -

_q PP
=5 PI_PZ><100%, L

A Q NHEKIRE (m¥h); Py kK O i1l
(MPa); P, AHIZKEEME (MPa); Py ikfE M
J1{E (MPa).

UL B AEYERE TR AR AL, B KRR 2t R i
A X FR S e L it A 25 1 B 117 B B4R A
1.3.2 KA M d5ARt 5

7K VI SR AR 77 I S A e 22 2 i 6
PR b B it A 2% 7K S 453 2% 1) B B A o AR SC R )
HR G 77 I8 T HEK I R 77, s SR iE
EZEHAN:

AP=P, s-P; 2

X AP NI ARAEEZ (MPa); Py AHEK IR
SRR S, BRERE K DR JE TR, AR TR
AR K DR JME (MPad; Pas NI AR
HKOEME, HES PisHXTN (MPa).

2 BERGSH

2.1 ¥ BEE A LIRS B S X IR AR M AR RS20

] 72 HARLE A 24, By BB K BB A T
3, S B A i KR R IR TR T . Bl )
TRIANP RO, RRXRIEREREFE. 5
FL RS AHLL, AHR THL T, F5 I8 ik I &
Tt 13.03% (B 4 (a)). X6 AR SC e B e
RS HOB S B B n) R O T A R T 4R
TS Fr L it A 25 14 e K MR A

i S AR s 222 2 1l 1 C e Lt A 4 A 2 e 11
HIERARZ —, BElERAESC e H AR a8 TAERT K k45
SRR s K R i, AR SR 2 th TSR
HKOERE KR KD T s, 2K Ok
FIEAE ETF (B 4 (b)) B BB K EE

121



FEBLHEZK 23] http://www.ggpsxb.com

EX 1) N R BhA RT3k K s 5 4, BIAE TUik
INRAEIGFE 2. 5 FLEARSAHLEL, F5 b AE &% 1k
7K E W B I 53 043 33 B 7.69% (P,=0.04 MPa) Fl

0.255

7.60% (P,=0.08 MPa). iXiji K AEXTFR S b B e
FRYTBBL L O EH A B R O BT FE A AT T

R AR % 0.251 114
0250t - - kWL .
* - FORWE AR R g
02451 /13,033 12 L
ke ¢ ®
c L < J0=
= 0240 0237 oo
el » )
s =2
5 oasy 8 i
= 0230 -7 )
X 0230t & 7036 1 5
o
0.225’/ o
0225 B |
0222 .-~ 3.038 4
oo}
- : L1556, ) 12
Fl F2 F3 F4 Fs

S Fr BN A AL
() HRMRAE AL &

S WS o e
SC Fre B AR TAEVE R .
0120 F \ --0--P,=0.04 MPa
0.120
0117 F —— P,=0.08 MPa
_ o4 0'“6\1/
\g o O'IB\‘V'
E' 0108 0,11(\‘
E o105 0.107
2 o102
= 0.058
.- 0.057
0.057 e 0.056
e 0.054
0.054 e 0.053
. L L L e
Fl F2 F3 F4 Fs
SCEE AR AR R S

(b) BEK DI FE S

B4 RREMEA TR E
Fig.4 Comparison of working range of different models

2.2 #HOEZEX KA MRS

BE A 3E R ZE 3K, WRIBR SRS R, H
B K K IR HTE /N . 5 AP=0.15 MPa i (10 AE & AH
b, AP=0.17 MPa i, IR IR & A8 4k % 0.05% 75 45,
RS AN S e HL e IR 2 1A B AR R Tt o 1% A2 R N Bl
B O R ZERIIER, WA R, ik Bk
I S Z2 0T, W38 7 K A P o 3 ) 1 R ZE A3 K
MK FEARIE TOLT, K0 FR S B AR89k
BRHKEERN F#%3), WBRREZHES,, 5
F1 s JE %% AH Lk, F5 i B &% 09 W B Ui & 3 K

0.25

I i e 2 I P2 e
050 I 3t A 2 I P43t A 2%
U0 I FSHERE A

0.15 |

q/(m*h™)

003 005 007 009 011 013 015 0.17
AP/MPa

(a) W
BH5 FRE:2TLEZHRERGRICAERRICZE (P,=0.04 MPa)
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Effect of Offset Distance of the Central Axis of Diffusion Section on
Fertilizer Absorption of Asymmetric Venturi Injector
HU Guirong>?**, LI Shiying*#**, JIN Yanjing"***, CAO Yuan****, WANG Zhenhua***", LIU Ningning**3*
(1. College of Water Conservancy & Architectural Engineering, Shihezi University, Shihezi 832000, China;
2. Key Laboratory of Modern Water-saving Irrigation of Xinjiang Production & Construction Group, Shihezi 832000, China;

3. Industrial Technology Institute of the Xinjiang Production and Construction Corps, Shihezi 832000, China;
4. Key Laboratory of Northwest Oasis Water-saving Agriculture, Ministry of Agriculture and Rural Affairs, Shihezi 832000, China)

Abstract: [Objective] The asymmetric Venturi fertilizer injector is a device to simultaneously supply water and
nutrients to crops through a drip irrigation system. Its performance is influenced by various factors. In this paper, we
experimentally study the impact of the offset distance of the central axis in the diffusion section on fertilizer
adsorption. [Method] Five asymmetric Venturi injectors with different diffusion sections were studied. Their fertilizer
absorption was experimentally and numerically studied. The fertilizer absorption rate, critical pressure difference and
the critical pressure at the inlet for fertilizer absorption were compared and analyzed between the five injectors.
[ Result] Under normal working conditions, the fertilizer absorption rate linearly increased with the inlet pressure.
When the pressure difference between the inlet and outlet was 0.15 MPa, the fertilizer absorption rate maximized. The
critical pressure difference and critical inlet pressure both increased with the increase in the outlet pressure. Compared
with original asymmetric Venturi injector (F1), the asymmetric Venturi injector with eccentric downward diffusion
section (F5) increased fertilizer absorption rate and efficiency by 13.03%~40.16% and 12.09%~39.13%, respectively.
The increase, however, gradually decreased with the increase in the inlet pressure. Compared with F1, F5 increased the
maximum fertilizer absorption rate by up to 13.03% and reduced the critical pressure difference by 7.69%.
[ Conclusion] When working at normal conditions, reducing the outlet pressure was beneficial to reducing the
critical pressure at the inlet for fertilizer absorption. Moving the diffusion section away from the side of the fertilizer
suction pipe can reduce local water head loss, make pressure at the throat more negative, thereby increasing the flow
rate of fertilizer into the injector and reducing the critical pressure difference for fertilizer absorption. Our findings
can help improve the design of the Venturi fertilizer injector for drip irrigation-fertigation systems.
Key words: venturi injector; diffusion structure; fertilizer absorption performance; fertilizer absorption flow
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