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Effects of Venturi structural parameters on the hydraulic performance

SUN Yan-qi, NIU Wen-quan

(College of Water Resources and Architectural Engineering s Northwest A & F University sYangling s Shaanzi 712100, China)

Abstract: [Objective] The effects of venturi structural parameters on its hydraulic performance were
studied, which provides a theoretical basis for the design of Venturi injector. [Method) With the inlet diam-
eter of 50 mm,based on the method of computational fluid dynamics (CFD), the effects of Venturi struc-
tural parameters such as throat taper,throat contraction ratio and throat length on its hydraulic perform-
ance such as outlet faceted average velocity, minimum pressure and critical pressure were studied under the
conditon of different inlet pressures and pressure differences between inlet and outlet. [Result] Minimum
pressure occurred in the throat inlet wall, minimum pressure and the pressure difference between inlet and
outlet showed a good linear relationship, with a positive correlation between minimum pressure and its
throat taper,and a negative correlation between minimum pressure and throat contraction ratio; mean veloc-
ity in outlet section and pressure difference showed a power function relationship,and the flow stance index
was approximately 0. 53; throat contraction ratio was the main factor affecting Venturi injector perform-
ance,with a negative relationship between coefficient of local head loss and throat contraction ratio,also be-
tween absorption fertilizer ratio and throat contraction ratio. [Conclusion] For designing Venturi injector,
contraction ratio should be reasonably selected according to the coefficient of local head loss and absorption
fertilizer ratio.
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Structural diagram of the Venturi injector
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Table 1 Structural parameters of Venturi injector
D/mm Al Az a/rad B/ (D
0.25,0. 30, 5, 57,2. 09,
50 1.0,1.5, 1.57,2.09 10
0.40,0.50 2.0 2.62
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Table 2

Outlet pressures under different inlet pressures of Venturi injector

JF O JE J1 /kPa Inlet pressure 1 % /7 /kPa Outlet pressure

10 1% J1 /kPa Inlet pressure 1 0 & J1 /kPa Outlet pressure

100 90,80,70,50,40
150 130,110,90,70,50
200 160,140,120,100,80

250 200,170,130,100,70
300 240,200,150,120,100
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Table 3 Regression coefficients of pressure differences and velocity of Venturi injector

%5

Number k x 455 Number k x
M1 0. 40 0.53 M19 0.67 0.53
M2 0. 39 0.53 M20 0. 65 0.53
M3 0. 40 0.53 M21 0. 66 0.53
M4 0. 36 0.53 M22 0. 60 0.53
M5 0. 36 0.53 M23 0. 60 0.53
M6 0. 36 0.53 M24 0. 60 0.53
M7 0. 35 0.53 M25 0.57 0.53
M8 0. 34 0.53 M26 0. 56 0.53
M9 0. 34 0.53 M27 0. 56 0.53
M10 0.48 0.53 M28 0. 84 0.52
MI11 0.48 0.53 M29 0. 84 0.53
Mi2 0.47 0.53 M30 0. 84 0.53
M13 0. 44 0.53 M3l 0.77 0.53
M14 0.45 0.53 Ma3z2 0.76 0.53
M15 0. 44 0.53 M33 0.76 0.53
M16 0.42 0.53 M34 0.73 0.53
M17 0.42 0.53 M35 0.73 0.53
M18 0.42 0.53 M36 0.72 0.53
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Fig. 2 Pressure profile patterns of Venturi injector
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M 3 AT LLE BT AN B R ) 22 — /N
NKRZMEMHEL T — . HiE O R Tk 300 kPa,
PR 1228 0 B NI /NE S R 312, 6 kPa,
2405 PN IR Sy AR TR (B AR TR IR 5 A RE A RE 45
WA PURGHE ) JHE TR J 22 R 0 B AR A )
HE LB s b Rk A dhie 5 #ae i) 5 4
SR Z A KA Ge i 28 3 E X B AECIREE R L
PP AR R KR S B K 312, 6 kPa, BEA R (D5
EMGINIECY

n—h',=H —H,, (6)
X n' T BRSO K S Ho  H, BN
() BAR R ) (kPa)

T4 P fe /N e 3] U R 5
how=m * h+h' .+ H. 7

s b RERHE DR S 0 A N 1 BEAE R )
(kPa), H J3E O JE 1 (kPa) .,
2.3 EMSEXNEREHNENH N

Mk R VE W/ S 0 i Al
KOORFHFBOETZ b, BB ORI ZKRT
he W8 N SR /INE ) R OE s 2 Bk AR ) 228 T
he, B RN /NET R IEE. AR b, E LR
Il 5 5 22 Hoab S A oy
H+h'

m

he,= €))



PIVHE T+ 45« SC I B 45 1) 2 00T K 1 1 E A 52 T 215

R4 XEEEHHOENAZ-EARMENRNEEE

Table 4 Regression coefficient of minimum pressure and pressure between inlet and outlet of Venturi injector

%>

W

Number " Femin Number " hmin
M1 —4,33 311 M19 —4.99 312
M2 —4. 30 313 M20 —4.94 313
M3 —4.31 311 M21 —4. 88 312
M4 —3.97 312 M22 —4.75 314
M5 —3.95 312 M23 —4.79 315
M6 —3.96 312 M24 —4.76 315
M7 —3.80 312 M25 —4.33 313
MS8 —3.74 311 M26 —4.35 314
M9 —3.78 312 M27 —4.35 314
M10 —4.38 312 M28 —5.06 309
M11 —4., 47 312 M29 —5.12 310
M12 —4. 40 312 M30 —5.08 310
M13 —4.32 313 M31 —4. 80 312
M14 —4.31 313 M32 —4.77 312
M15 —4,32 315 Ma33 —4.81 313
M16 —3.98 312 M34 —4,. 44 312
M17 —3.98 313 M35 —4.45 312
M18 —3.99 313 M36 —4. 44 312
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Fig. 4 Effects of throat contraction ratio on critical
pressure of Venturi injector
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