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Numerical Simulation of Effect of Structural Parameters on
Cavitation Performance of Venturi Tube
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Abstract:In order to achieve a better cavitation effect, the standard k-¢ turbulence model and the Schnerr-Sauer
cavitation model were used to numerically simulate the cavitation flow fields of Venturi tubes based on FLUENT software.
By comparing and analyzing the cavitation contours, vapor volume fraction and cavitation number obtained by
simulation, the effects of structural parameters such as throat diameter to pipe diameter ratio, inlet angle, throat
diameter to length ratio and outlet angle of Venturi tubes on cavitation were investigated. The results show that the
cavitation effect firstly increases and then decreases along with the increase of throat diameter to pipe diameter ratio, and
there is an optimum value. With the increase of inlet angle, the cavitation effect is weakened. With the increase of
throat diameter to length ratio, the cavitation effect is enhanced. With the increase of outlet angle, the cavitation effect
is weakened. The study results provide several references for the optimum design of Venturi tube cavitators.
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Figure 1

Schematic diagram of Venturi

tube and its structural parameter symbols
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Figure 3  Grid independence verification
1.2 HERMERTR
£ FLUENT #5483k A5 v, Jii i A5 2 S PR AR 1 -
BRALFR HEBE T bR AR , 2 AH AR B e Mixture #5554
$14 FLUENT H 7 A9 Schnerr-Sauer 55 fb A5 A1 . 156 L
27 COKFUKZENE Jif sho BT, A A ZE U 3 540
Pa, 3 F A B0 s 7t 15 DL R TG RS Fr v RE THT pK %L
NFEAE, N BE N 0.5 MPa, 1 JE S BE K
0.1 MPa, FREEEAE L 330 0 Pay JE i FEERE 5T
e ] SIMPLE 5392 , 31430 v A F R st Y 5~ O v
SR Fa TR T BE Sy 0. 4, 5k 22 1 1% AU SORS B 5
1070 HEHSES R E 55 FLUENT BRAE
1.3 RIUASH
FEXS AR 544 2800 S e BUE TR 5
T ZE AR I3 BRI 25 A BOR R AE SC B LA A 25 A AL
o WK ZE ST BOE I S AR — T
SR, 78RR I RO, 26 W vh 235 A 1 30 B
2, AR R RRIZL L kAN
v,
=y (1)
AP o FIRAE RPN, VAV 03 51 D 28 SRR A
AR
AR IR S ) R S AR = N — 1Y
BORAE TG RS B s s tb kA B R, =
TEE N, 2 AR RSB 2, HFRGR AN
P2 — Py

1.
2p0

0 20 40 60

C = (2)

KA C AR py N R IR I 7, 20 U DL g
SCE B TR T 5p, AR T K AR A 283
Hes p 2 K I 5 5 5 0p D WS F Al P 249 0 5 {E, £
FLUENT B35 51
2 FERE5HMH
2.1 BRESEREXNZAIRIZIN

DR XA 5 A AR He 4] 2 0. 1,0.2,0.3,0. 4
0.5, AT 21.8° kAR SRS Ly 1:2.5,
HAABE D 6. 5° (4 3C I LA 19 23 AL i % #E 17 FLUENT
Bl A B B 28 AR B = T L R R A8 AR
IR A BER R B I A AN 4 ~ S R s 9 1B R
o B 3 e BB AR A AR HUX =S AURSCR I R

100
U () dID=0.1
el |
77 =
- 69 (b)d/D=02
- 62
- 54 k ‘
1 ;g (©)d/D=03
31 h—“
- 23 (d)d/D=04
15 o
I 8 |
0 (&) diD=05

B4 FRHERLSFRLGEAARSZEH
Figure 4  Contours of vapor volume fraction at

different throat diameter to pipe diameter ratios
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Figure 5 Relationship between throat diameter to
pipe diameter ratio and vapor volume fraction &

cavitation number
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Figure 6 Contours of vapor volume

fraction at different inlet angles
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Figure 7 Relationship between inlet angle and

vapor volume fraction & cavitation number
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Figure 8 Contours of vapor volume fraction at

different throat diameter to length ratios
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Figure 10  Contours of vapor volume
fraction at different outlet angles
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vapor volume fraction & cavitation number
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