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Abstract The unsteady cavitating flows around a disc are studied by experimental and numerical methods, where the Reynolds number

remains the same and different cavitation numbers are obtained by changing the pressure values. Experiments are carried out in a

rectangular test section of a cavitation tunnel; and a high—speed video camera is used to visualize the unsteady cavitation flow patterns.

The calculations are conducted for a three—dimensional disc, based on a single—fluid model of the cavitation: the liquid/vapor mixture is

considered as a homogeneous fluid with its composition being regulated by the mass transfer equation. A density modified corrected

unsteady cavitation closure is used in calculations. The results show that the cavitation around the disc can be well simulated with the

density modification based closure, the trend of cavity shapes against the cavitation number and the time is properly reflected. The flow

field of the cavitating flows experiences several stages, including the small—scale bubble pulse, the instable bulk cavitation and the stable

supercavitation. Here, the unsteadiness of the mass transfer process between the vapor and the two—phase regions is dominant.
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Fig. 1 Schematic diagram of the cavitation tunnel
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Fig. 2 Layout of the experimental setup
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Fig. 3 Geometries of the test disc

W h, WA EEZEN LS 800N

=L
o=DP=Ds (1)
1o
2 PY=
A
Re=% 2)

KN poy Uesp,v K p, 5350 1 BB 0 B3R 0.21m 20275 Wi
T (0 - 8 R Rl T T A 38 50 ) K I B i
BNBL B FIRAL R 1, Hodh p,=2340Pa, 38 (2) W HRAE K D,
B & AR T ECh 1.52x10°,

2 HEFE
21 BEXFE
R FH B 5 o M AR W) Favre Y H9 N-S TR N
P IPuly) _
e o, =0 (3)
(it ) a(ﬂmuiuf)_ g , 9 M
a T ay oy o [ww‘)(axf'
a2 oui g
i3 oy 5”” “)
P00 O (5 )

R @ 2 B A AR TS 18] 5pu 01,00 u FT p 23 B R
S0 JBT IR B WO i VRO RN T R s AT, 53 R
R AE A B 1Y J2 U i i 266 1k 2R 0, A0 9, 43 ) SR YR A ATTAR
PR 34
22 HEimimER

i AR Y ) B R T T S Ak i B IR A B AR R
MIEZM . EZSAT s MG b, — 5T, il 725 SN AR I &R e
R, 2 N FRAEAE — € W T R4 e 1 5 o5 — T, =S Ak i 3l
PRI SR ZL 0 AR B R vk, A P B s T B Y Tl R
7% Wu SEPR Coutier—Delgosha[m]/%%ﬂDJ:iiiﬂﬁ)ﬁ , A7 e
M k—e fm A UEAT T IE . ABEFE B X LR PIRR B IE
J5 2 OL X 28 A6 U3 LA ARG BE 347 40 3, 76 A ) IX 4k
SR A [ 1 i it 266 P A8 E D =X, O 1 ik i ik 286 1 R BT &5
JCHUIE AL YOG T, TR i A P R RO R R BUE
2, R B A= (iR, X, COf G ol 23 580, i 4y
SR 4 F 0.2 sy 11,00 TR A T VRS L A i 30 P AR, AL A



] jcmik

#E S 2011,29(12)

538 32 (Articles)

C 2
,ll/rfhyhmi:"*;&ﬁ‘ymd C.FO'09 ©)

ﬁ|yhrid=/\/ (pm /pl )f FBM+[ 1—)( (pn/pl )] fD(M

Y (0ulp))=0.5+tanh % J2tanh(C)] (7)

F(6) S U8 Bl bR KL, Hh 9B AR RS A i IR JEE HE R
F4 L AF R E B

2
gﬁ;&f BM A 2

C,=0.09  fip=min(1 kT ) (8)
A=max (A peents Agia) Ai=(Ax+ Ay Az)'"”? 9)

(), Ax Ay F Az 53 510 S A€ 3 S A bR 7 1] 1K B2 A
Bt k—g B T AR T i A IR D% RS R RUBE /N TR 2R R
SR L, R FH AR E k—e BRI L, b RUBE T I i % R
B4 T T M 4 R, DO SR R T AR ik SRR A R A L
5 (LES) , 148 15 75 W08 4 1 % BE T B 30T 099 4 A 43 9 3R R

K (10) Wt 51 A% EB E R KRG ERK
W 2 B X, 704025 T VAR A 23 Ak U 3D 1 T R A R
o TR B BUE, A OE SRR B AT ECY 100,

C.=0.09 :=pv+(a1)”(p1—pv) 10
. Joo ptailprp.) (10)

Moy ppv=

2
Mt pev= g"gi f DCM

2.3 HlETHER
B R, 2 B AL i A S R AR RO 2 Ak Sl PR
AR B i is R R R A
A0 15 (g )=+ (11)
K o NHAIRTR S & py MRS, B E A py,
MR A A B N po=piontpy(l-ay) o AT H RS T B
N ) DXl 7 o e AR i o R B 25 5%, SR T 2 T Kubota 5
IDM 119 5338 23 A A | B AR SR R 3
m= x (pu/p)mi+(1-x(palp))m (p<p,) (12)
mzx (pulpy)my+(1x (pulp)my  (p>p.) (13)
X mbm* o Kubota 25 A8 (1) 28 & 5 BESS IR, m" m" Ky
IDM 25 Ak A6 1 1) 75 k55 058 4% PRI | A 280 1) HL AR B2 e ik =0 0
SCHR[ 1] 12], 53 B sRE y 2 L Ant&l 4,

02 04 06 08 1.0
Pl

E4 BERE xHNTH

Fig. 4 Hybrid function x

24 LML R5&EE
TR B 4% 5108 P i LAY RGP AR [R], HEEAR D=
0.015m  [& 5 45 My T 35 DB 57 2% 18 | B 20 s ) DX Jal R

SCIESCE & TECHAOLOGY REVIER

H C RYESAa Ak I A T 43 (TBT 6), 33X B T LA Ay b D i ) 8% 3k
TR R, 75 159 385 S A S 1 30T B DX 0 47 WA I 4% | T ¥ 1T 4+
{HTE 20—100 Z [] i 2 B T pR AR 22K

AR SCR A DR i B 55, Un=6.8m/s, T3 P4
FeDL B B E AR MR IE R B D S AR 1.52x10°, SR A
Jri B Eh K R B AR R R T AR, B AR
SR TC W B8 1 E 25 F o AR A8 T Bl XT3 S B s fh B A7
AR 15

+
: 5.
7 1 6D,

18D,

B 5 HEXIEHFBREYE
Fig. 5 Outline of the computational domain
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Fig. 7 Time evolution of cavity shape in the experiment
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Fig. 8 Time evolution of cavity shape in the experiment and the calculation
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