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Abstract: To investigate effects of bionic special configuration on hydrofoil surface on cavitation
suppression, unsteady cavitating flow around general NACAO0015 hydrofoil and the hydrofoil with
bionic special configuration on the surface is numerically simulated via the combination of
modified SST k- turbulence model and Zwart-Gerber-Belamri cavitation model. Effects of bionic
special configuration are determined and corresponding mechanisms are revealed. The results
show that compared with the general hydrofoil, the hydrofoil with bionic special configuration on
the surface has obviously lower amplitudes of lift and drag under the same frequency, weaker
overall amplitude fluctuation, and greater average lift-drag ratio, that compared with the general
hydrofoil, the hydrofoil with bionic special configuration on the surface has weaker periodic
evolution of cavitation and smaller volume of cavitation, that compared with the general
hydrofoil, the hydrofoil with bionic special configuration on the surface has a weaker variation
flexibility of cavitation between positive and negative values and significantly fewer moments that

cavitation flexibility was less than 0. Cavitation is remarkably suppressed by bionic special
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configuration. Low-pressure regions and distribution scopes of vortices are smaller than those of

the general hydrofoil. For turbulent kinetic energy, the distribution range becomes smaller and

the intensity is weaker. Under the comprehensive effects, aim of suppression on cavitation is

achieved and therefore, the flow fields become stable.
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the bionic process
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Fig. 3 Sketch of bionic special configuration




T FHETE A - BTN A A7 A R A T X s A o o £ BT 13

4 RGO AR IR B NACAO001S FiRY i)y LA Y
Fig. 4 Physical model of the NACA0015 hydrofoil with bionic

special configuration on the surface

ZEA Y L RS R X K C =100
mm, 7] 588 H=4 mm, B « =8, Jy3R1THAR
(A B 2 0 1 TS o A TR i T ey A 3R R I 2% 1) BE
B3 DL R i ALy R BB B TR W ) T 1 B 4 R A ] AR
Z it i g Design Expert #{F #E47 1E 58 52 560 M T
ARATT A FE R A B ) B AR AL B L S 8. = Tl
o A R Y T 2 B R B T 2% K CSFBE B R 0. 5C,
MR e KK JE ¢=5.5 mm, B4 r=r, =
ry =2 mm; I R ] Cy 7 10D & P12 8% R 1
EEAR N a=1 mm,b=0.9 mm,

2.2 Migklsy

THE 0 A% B BIOR F R A 7 1 5 i i
o2 R A S5 S 1) e AT B 5 TL AT AR AR 17 DG T 7
FER B A5 T S A R P AR

A 1 ANSYS-ICEM #5452 3 9 4% X 43
SRy TG ) A DA 5 T R 0 R R S AR 4G
FAL A s WL 5 7 5 F X 3o 70 3T B T Ab T A A0
AL PR, U B — 2 AR R EE D 0,001, B KRR
1.2, ih FURIEE S 3 1 15 245 .

Ca) i LT T o Ak Y A

Cb) 475 42 5 R 4 70 A%
B S N T A 45 4 AL P A%

Fig. 5 Hexahedral structured meshes

http: // zkxb. xjtu. edu. cn

AN TRV Y A% TC OGRS B4 SR sk 1 53 2 B
o B P A S BSOS DT B A Y R BRI BEL L ) AR
PR A 5 /I, X H B FR AL, e KA R R 25 4 B oA
1.19% 55 1. 05 %0, % % 1 5 7 A= 45 ok A8 8 i) 3L Y
HBRAMAIR2E 43 9K 2. 24% 5 1.97% , T {5 %5k
{EL 0 B 445 S o 0 e 1 () O 3R T 9T 29 B B U B &
2 T T IF R B T 0 s 8Bk 0.7 X107,

A1 FHEBGMELXESH

Table 1 Mesh independence check of the general hydrofoil

WIES P A B 25 M A/ mm’ FHFH L
0.3X107 2 556.13 2.78

1l 0.4X107 2 525. 46 2.83
0. 6107 2 466. 44 2. 86

v 0.7X107 2 415. 54 2. 89
vV 1.2X107 2 410. 15 2. 90

K2 R\EGAERFRME LA WAL KM ST
Table 2 Mesh independence check of the hydrofoil with

bionic special configuration on the surface
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