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Fig. 1 The grid fin configuration and geometry parameters
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Fig. 2 The grid models and the cavitation flow image Fig. 3 Cavities between 3 flat plates
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Fig. 4 Interaction between cavitating grid fins
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Fig. 5 Enlarged thickness of a flat plate and its projection
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Fig. 6 Numerical simulation of cavitating cascades with different spacings
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Fig. 7 Comparison between formula( 1), formula(7) and the numerical simulation of grid fins

7 SEE B IR

SCHR[ 4150 1# .24 3409 3 s SR B ik B 5ok 2,45, [BIEE 20 500 ¢/b =
3.0,1.0,0.75, 5255 144 XM a = 0°,4°,8°,12° Y55 (b8 o = 0.8 B, 2 AR, THLAR/N, A
W T PR (2) THE LR 5 A R W) & (LA 8) 1A 8 (a) & FH J1 R A A A
SER G SRR S AT L L, B 8 (b) ST 1 R A B 25 L 5 S a0 25 SR A X L L

1.0 T T T T T 3.0 -
s l#test = s l#test
0.9F — model (1#) T — model(I® g
o 2 test » 2.5 o 2#test !
08f oo model2#) - 1 - model 2#) P
= 3fftest el | = 3#test Py
0.7 . model (3#) s 207 model GH ol
0.6t ¢=08 . c=08 '
C o ¢ sy T -~
1.0}
0.51
0 L
0 2 4 6 8 10 12
al/(°) a/(*)
(a) C, ~a (b) €, ~a

B8 JLTIM(2) KL R 5L N H
Fig. 8 Comparison between noninterference model formula(2) and the experiment
B SAR o = 0.32 HEABCRE, M A SRR 2L, 25 @R Ok, ™8, BT
PORERL (2) eATE I /b < 0.8 B 3#BERAY ST AE SRR A0S I 201 FHJC T il (2) #1-+
PR (10) AT AR5 S B0 L WL 9. P I 9 (a) SR B ) R BT 45 2R 5 52
KRR LE R B 9 (b) 2 TH 1 BB THR 45 R 5 250 45 R po X LA,
MIEL9 B TH ) RO o TR (2) THE 45 R im TS0 2 21 T8l (10) 3t



AR 32 A T K 2l T @i ot 225

AL RAE o = 8°,12° I 5 525645 FLAH Y

o= 4° IR R BGH 25 TP0IRES itk

B (10) MG TR (2) BT S RAR s TR AR (S BB 7 M08 ) I R BORE
TR (2) BT HRE AR T SRR AR, PR (10) BOTHRAE R BRI SR 45 2R

0.9

8 4

2.0 T

m experiment | 18 B experiment
— formula (2) | — formula(2)
" -© formula (10) L6 © formula(10)

a/ (%)

(a) C, ~ « (b) €, ~
B9 AR (10) TR (2) B4 R 58X (o = 0.32)
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Modeling of Hydrodynamics for Grid
Fins With Cavitating Interference

CHEN Wei-qi, XIA Yan-yan, WANG Bao-shou, YAN Kai
(Laboratory of Science and Technology on Hydrodynamics,
China Ship Scientific Research Center, Wuxi, Jiangsu 214082, P.R.China)

Abstract: The supercavitating flow hydrodynamics of grid fins of flat plates was addressed,
and the effects on the grid fins’ hydrodynamic performances by different parameters including
the grid fin plate number, the spacings between plates, the plate thickness, the attack angle
and the cavitation number, were analyzed. A new hydrodynamic model for supercavitating grid
fins was built and validated with experimental results. The hydrodynamic interference mecha-
nism of the cavitating flow between the plates was explored and the experimental phenomena
was explained. The results given by the proposed model with the numerical and experimental
simulation show that, although the increase of the grid fin’ s plate number promotes the lift
force and drag force, the consequent decrease of the plate spacings, even down to the cavity
thickness, will cause severe cavitating interference to weaken the hydrodynamic performances
of the grid fin. Therefore, for a grid fin with certain sizes, the plate number has an optimal val-

ue.
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