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Abstract

In order to improve cavitation characteristics for a high-speed propeller, leading
edge shape of a 2-D hydrofoil is investigated numerically and experimentally. For
flowfield analysis around the leading edge, the incompressible Reynolds Averaged
Navier-Stokes(RANS) equation is solved using the standard k- turbulence model
and a finite volume method(FVM). The cavitation thickness, which is occurred on
hydrofoil surface, is predicted using the panel code. It is shown that the
calculation codes predict the experimental trend fairly well. From these results,
new hydrofoils are designed
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Fig.1 Leading edge shape of the existing
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Fig.3 Pressure distributions of the existing hydrogoils
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Fig.4 Cavity thickness of the existing
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Fig.6 Minimum pressure distributions

5UY, AF2, YUY, M

AzZE GG ES g FHo e
Fig.5o 2o H&3k RANS coded AME-3}
o Wgzt Haz e 2AEN, %3
543 dEEE S AN o|BA Fike=
Fig.6~Fig.8 KH533 vlm ¥o B},

Fig.5o14 Exo] KH549] UdRE e
T A2AZ] Al dhdntge] 25 % 7R
A¥Hoz dAE CH58°) Auleleld 24 =
oA KH54HE = A AME Aoz Jehg
th 4° o)deiME CH58°] KH53% thEst 7
HlHlo|d 245 & HFn sivk(Fig.6 3=).

0.8

06

|
0.005 0.010 0.015 0.02
C

Fig.7 CL-CD bucket diagram

Fig.89] 4EXA AuEW CH56& 4
F2o dHes #Ze F oY ¢4y Fgk
(pressure peak)’t Yeh}m glon, CH57 ©
HE vAg F e FPAE BodFa 3] 7
X 7iuiele] Aol fejdch a2y CHAS @
A o2zt 7 /Y = FEA7F vehix] @
of 71X siulglojdo] AR kS FHow 23
"t

NEL AAGHES %3 AN
KH5354 98 oz F3=s] E3] CH58
o &F-3q" EAol 3 Aoz FFHUY
(Fig.7 #x). 3 AHAGHER 3° o]AddA
FH? o]EF ARl FfulElolA -r”ﬂ% ALt
e, Fig.9o BEul. A 3 CHS8 ¢
A9 sfElgleld FAlE 5 oM KH53RT} ¢

o

reL‘ i

Journal of SNAK, Vol. 37, No. 1, February 2000



2x1l N el e @4t wslol wE FiBleloldd

5% Z7Fsh}, KH549 25% %7} Hohe e
oz veh} wgzbo] E A E KH54H
ot A8EA o] $5¥ Ro2 FHPHTT

a=4
4.0
L KHS3
S CH56
3.0 r‘ CHS57
i . CHS58
i —
—\“\
200
NN
T e
Lok \ N — ]
0.0 [ -
800 6.02 0.04 0.06 0.08 0.10
x/c

Fig.8 Pressure distributions(newly designe

4. 2 ¢

3259 712 Wwiddd dald selHolx

548 494, olgdoz BN 1 Ans

(8elel Aze vRe dANdd. B A7E

3o} ol L T 2t

1) ¥ A7eld F3g 9 o 47 2
A AkE vlmeel 2w Yheld g

[+

of

KEGEREB@AE 5 37 & £ 1 9% 20006 28

54

d)

a7

65

¢ 23 g F9le R - AMRT
A SR8 2 W (RANS Solver)< 7Y
vjglold 271EA 5 HAZ FY3] o
Z3ln glon, 71X sfulHelde] ¢Sl
frasiA AME Aoz wddn.

Fig.9 Cavity thickness of the newly
designed hydrofoils (10%-cavity)

2) z=2ddMe ArEHeldE JT F gle

7S aejsledol gtk ojmolle syl
A 21T deithe AulEeldo] B
€ o]F] AFel BHE JHAk I 712
FHHlelol Aot gF2F FfulEloldo]l #F
Fulgleld e dHdhd 233 &%
Fo] A I + Ao

2~
T



66

3) DA 2)8 Az njgo] B o H2 dA
¥ CH58<& KH539 "J”“i'—} KH549] 33
< 2 A4E F de P ddes By
o} gkeg of g 21]3-}5}"4 2349E
XA Q77 A% AL ool

"q

Rl

2 d7E 98E AEAIA Al 7|2
2RAY A7 Batel Qyolct

a2 1 2 #
(1) 955, ezt o, "aR3 ALg Zaudd 7
D), F=71AIATY i!-"‘]. HIH3

UCNO033-2059.D, 1997. 12.

(2) D. Lange, et. als, "On the Mechanism of

Cloud Cavitation-Experiment and
Modelling”, Int’l  Symposium  on
Cavitation, Tokyo in Japan, 1995,

{3] M. Pham, et. als, “Investigation of
Unstable  cloud Cavitation”, 3rd

International Symposium on Cavitation,
Grenoble in France, 1998.

eFES e 9], "nRI ALAS Z=2HEd
AN, F=71ADTE B, E:'_H 3
% UCNV056-2137 - D, 1998. 12.

Ahn, J.-W., Moon, [.-S., Lee, J.-T.,
“Influence of Leading Edge Radii on
Hydrodynamic Performance of a foil
section”, Journal of Ship and Ocean
Technology, SNAK, Vol. 3, No. 2, 1999.

(4]

(8) &3, $U8. ¢FF, A =28 3H
£ 23 NG A, dgRAE] =73

A 348 A 1%, 1997.

Lee, C.-S., Kim, Y-G., Lee, J-T., "A
potential-based panel method for the
analysis of a two-dimensional super- or
partially cavitating hydrofoils,” J. of
Ship Research, Vol. 36, No. 2, June,
1992.

o|Ze], I4FF o, WEL A ol44t
2y MdAY -Zeojuld] &8 gz
83 =83 Al 289 A 23, 1991.

(7]

e

(S RA=]

(8

~

3

opr
2
123

o

2
ot
40
fu
0

Journal of SNAK, Vol 37, No. 1, February 2000

. 714



