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Fig.1 Geometric model of computational domain

D. the inlet diameter of the nozzle, d. the diameter of the nozzle, /. the
length of the necking channel, a. the outlet angle of the nozzle, L. the tar-

get distance
1.2 I8R5 B o KM RIE

17 A WS 3 S S LA A Y, A CFD i b
FRERAF ICEM X UE ke 2 W T+ 59 3 LLA5 # 1 A%
PEAT R (K 2), FEMEE 4 S 450 L 1y Ak
PO A% R 3 FEAT I Ab BE o TEEERA 1 D I 25
RN, T B SO0 i Tl S W e e vh i,
A SR TET Sy W W B T 5 O AR G B, TR

https://www.china-fishery.cn


https://www.china-fishery.cn

298 KopE o R 45 4

BETH
y wall

inlet

AH

pupiisiii
symmetry
B2 HEEER AR5

Fig.2 Grid generation of computational domain
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Tab.1 Grid computation solution

WES LSS 3 % TRk

scheme total elements number of mesh faces total nodes
1 25631 54206 28052
2 117126 238199 121091
3 160610 328470 166546
4 204169 417278 211291
— 73%1 grid scheme 1
250 ¢ [ 7 %2 grid scheme 2
Bl 7753 grid scheme 3
| 7—%4 grid scheme 4
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B2 150 | —
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B7 100 t
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monitoring location point
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Fig.3 Verification of grid independence
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Fig. 4 Influence of distribution of the axial velocity with

number of iterations
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aspect ratio n=d / [, [ is the length of nozzle necking channel
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Fig. 8 Velocity streamline diagram of

nozzle with different outlet angles
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Tab.2 Flow velo city comparison at the reflow area of nozzle outlet

X reflow area

yI7 AR AR
0.44 0.46 0.48 0.50 0.52
30°H I BEHERIE  velocity 30° 6.94456 7.5523 7.48836 7.32812 6.27064
60°H M1 A BEMETLE  velocity 60° 3.90242 3.69445 33912 3.17912 3.17912
Lb3%/% ratio 435 51.1 54.6 56.6 49.3
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Fig. 9 Effect of nozzle aspect ratio n on

vapor volume fraction
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Fig. 10 Diagram of experimental equipment
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Tab.3 Three factors and three levels orthogonal table

# factors

K

. KAZEL
levels  AMFL&/mm WO KAt
. . length-diameter
inlet diameter D outlet angle a .
ratios n
1 5 0 6
2 4 30 5
3 3 60 4
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Fig. 11 Cavitation results of samples with different

nozzle structure parameters
(a) D=3 mm, 0=60°, n=4;(b) D=3 mm, &=30°, n=4;(c) D=5 mm,
0=0°, n=4; (d) D=3 mm, 0=30°, n=5; (¢) D=3 mm, a=30°,
(f) D=3 mm, a=0°, n=4

n=6;
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TR 6 N 42 4 mm; AE A ZS phose FE 45 IR R
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FHEGHAD 8 LSS, 505 9 25 ik Rt il 2k
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Tab. 4 Orthogonal test results

N = # factors %ﬁ—;ﬁ =

11 2%/(mg)
test accumulated

number D dg a n
mass loss

1 1 1 1 1 9

2 1 2 2 2 89

3 1 3 3 3 48

4 2 1 2 3 44

5 2 2 3 1 56

6 2 3 1 2 12

7 3 1 3 2 71

8 3 2 1 3 20

9 3 3 2 1 110

K, 146 124 85 175

K, 112 165 204 172

K5 201 170 175 112

k; 48.67 41.33 28.33 58.33

k, 37.33 55 68 57.33

ks 67 56.67 58.33 37.33

WZER 29.67 15.34 39.67 21
i K(i=1-3)NIZHIR K KT RiFRESR AR, k=K/3

Notes: K;(i=1-3) is the sum of the accumulated mass loss at level i of
these factors, k=K;/3

DX 3 e a0 g sl Hofth KBk L i S AR
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I AER LR B A 1 ELAR s W M 11 A 25 A A2
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Effects of nozzle structure on the underwater cavitation characteristics of
net clothes cleaning equipment

YUAN Taiping, HU Yu’, WANG Shaomin, LIU Haiyang,
HUANG Xiaohua, TAO Qiyou, GUO Genxi

(Guangdong Cage Engineering Research Center, South China Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences,Guangzhou 510300, China)

Abstract: In order to understand the mechanism and influencing factors of high pressure jet cavitation of nozzle in
a submerged environment, this study has focused on the evolutionary process of cavitation bubbles and combined
finite volume method with mixed multi-phase flow model to analyze the cavitation, velocity distribution, and
experimental cavitation intensity of fishing net cleaning equipment. The results show that the cavitation inception,
growth, and collapse primarily occurred in the peripheral region of the flow field. The shape of cavitation erosion
zone is the shape of ring on the test sample target. Several small dense erosion pits were densely distributed in the
ring-shaped erosion zone and erosion marks were observed in the center. The cavitation erosion intensity is greatly
affected by the nozzle structure, and compared with inlet diameter D=4-6 mm nozzle, the maximum vapor volume
fraction of D=3 mm nozzle increased by 6.4% to 19.5%. The nozzle outlet enlargement angle greatly increased the
cavitation intensity. The nozzle with an outlet angle of 30° exhibited an optimal cavitation erosion performance .
With the same nozzle necking diameter and the aspect ratio n=3-6, the increase of the aspect ratio increases the
cavitation intensity of the nozzle, and compared with aspect ratio n=4-6 nozzles, the maximum volume fraction of
nozzle increased by 16.9%; The larger the nozzle outlet diameter d is, the less the influence degree of the aspect
ratio on cavitation is; The influence degree order of nozzle structure, nozzle diameter D, outlet angle o and the
aspect ratio n for cavitation intensity is a>D>n.

Key words: net clothes cleaning; cavitation jet; finite volume method; structural parameters; numerical simulation
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