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In this study, morphological and hydrodynamic characteristics of the non—axisymmetric supercavity generated behind a
disk—shaped cavitator were examined, By extending the previous study on axisymmetric supercavitating flow based on a boundary
element method, hydrodynamic forces acting under the angle of attack condition of 0 to 30° and shape characteristics of the
supercavity were analyzed, The results revealed that increasing the angle of attack by 30° reduced the length and width of the
cavity by about 15% and the volume by about 40 %, An empirical formula that can quantitatively estimate the geometrical
characteristics and change of the cavity was derived, It is expected that this method can be used to evaluate the shape information
and force characteristics of the supercavity for the control of the vehicle in a very short time compared to the viscous analysis
in the initial design stage of the supercavity underwater vehicle,
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1 A—I =2 oM 2Hish= XId =FE Fa SiAS AIEOZ ol HiE A
o Ziofl shatste TEO| UE HIEA RE Jlble] FHLLH
(Boundary Element Mehod, BEM)= %A'EE 0|24 Kim
et al. (2013)2 CjU5t gako| 2x [ o 31l 02! FHH|E|OE]
ol YMsSkE E5s MBS JiYsIHon, Pak et al.

2009'—._4‘='E1 ARt 2ol EFZ(supercavitation)S 0]
+5 2=Ao| 155} Ve 2EFo| FAlSK EMT} Tr%%*@'

S42 TP| 915t OIE U AHHTE SHOR 0|0

= = (2018), Hwang et al. (2021)2 e Feks 125k 241 2
Ch AlEiTo| Z<2 XW SSEC Ao 2 XZol|A Fu]E| 3%t 2% SEHoIA LASHE XS A S JluksIgict o
Ol ol =7IAS FAfR O 2YSIE &V Z5Slentiated  wimio) Mol eise S)E JiulE0lE7} we2io| gis BY
supercavitation) EE= Q12 7c-i(ar’uﬂaal supercavitation)oll CHal =Xt AlEfof| A O|E3t Iff BHYEH X2E SES jAloz &
Zxoz oip=|ofRlch Ahn et al. (2015, 2021)2 HH[E|o|A E s=|ofC}
d HES Sofl 5718 2ARI0 Z2 S20iM ols s=5 2 AR 235 55 25AE 330 E2IM0] 22 AP
A7|= AFE TEEINCn, 37| 2AK Sl e 32 M uHToﬂ S| Mulol| 9|x|5F FHH[E0|E|Q} SHto| Mojm wr2Z}
A AH npYo| Zo|d EMS fHsIRICE Jeong et al. (2019) 2 Hi3IA|7 242 9l sde HEIAF|T 0|2 =HEl0] XMt
2 7iH|H|O[E ol XI5t FA|e| SHats BistA7{7 o] AMEst ATE Hofsic} w2 FHd(E|0[E{e] 2k22Zt HElo|| w2 X2
Q0 MEHO| HAMO| =ZS2| A= W AT MY EARO 32| 7|stetd EM1| ZtEst= RAS HESH otk A
YEks XN, TRl YA =32 Weln| &3 EMo 2 0| £2slict E9| 7id|E|o[EoAM st 350| F2E g1i2
Yek2 n|FIchs AS SRCE XloHA] od7e| A =% Alel Olsf| HICHE Satoz whsiH 2 FE ZAle| YTt 25t

Received : 22 March 2023 | Revised : 23 May 2023 | Accepted : 7 June 2023
1 Corresponding author : Byoung—Kwon Ahn, bkahn@cnu,ac kr


https://crossmark.crossref.org/dialog/?doi=10.3744/SNAK.2023.60.4.240&domain=http://jsnak.org/&uri_scheme=http:&cm_version=v1.5

MEsion Seld silo] LD bl
o &=l Mofmols Hofziel 27
(1954)= FlElolEfel ezt HaiAl
Ssi Wapsts RA2lel o

of get Holol| Ciet HEE

Moz BE % RS

ol
[SI()a

0
2

9
)
folr
N

k

5
im
"
o
T
ok

[ns

30
Ral

e o

A

X
ol
A
Ir
W o
¥R
ink
w
2
2
@
2
=3
(@)

fob
1
=

~
o
=
HF
e
finl
02!
N OH
(g
ikl
0fo
ofr
F[F
[e]
it
BT
z0 ofy *f0
r 2
fjo
Mo
o
0xt
o
HU

et
+

nz 0z
re
ol
2
=
ro
0z
HT
rir
ne
4>
=
inl

ojo
N
0
N
Ir
.
0
Mo
0
Rl
o
riok
N

w W E

ol
[
%
l_?j

A
1y
mjo

<
rl
0.
0
J

B o g

_I
n

Y
H
n
l_?l
N
u
o

e
0{0
ol
Fﬁ
40
g
o
N r

[h)
O
~
rlo
10
0

HE[ElOlEfe| BESZE

re

fol

=)

B

T

fob

N

N
> O =
o o @
m
o 02 —
S

mjo

]

i
i ol

Kl

o

«Q

<.

3

<.

Q

oy

To

o

i

AL
un
[y
]

[
F[F
S
mo O
oY 0
o[
_o'h
¥Q
in

Bl ZARLH Alg Smsil wazie 2
FHEIOIES HALSR 0~30°0| g2t Ha} Z2iolM st
Rid £BES SABID RISt RAT £TE0| ¥y SN

siAfsCt
2. TAlGHA L

2.1 Aluh WRAl 2 2

R

al

Fig. 12 2222 %= FHHIEIOIE2| =5 a4l ALSEl
Bl(S,)2t FHEIE|O[EollA Lilist=s S

I

Al
HU
o
i
0%
=
ol
o

vig=0 (1)

ne v=2%_g ©)
aon

V&—>U , atx—> 3

Fig. 1 Calculation model

-
o
1=
Q
&
N

o
=
S
rir
El
nth
[
H1
Hl
o
Nz

FOHI 2 rr
r_“; f_b 115 =
o E
=\l
rir |§|r i
0 > =
+~ 0= o rir
0}_ ]IO
m =
oH o
M 1o
.
J
ol
>
on 2
1>
Ir
N
>
do
>
™
EH
o
ik

)
0l
N

D
rr rir
ms
h
i)
do

ZAHOIM 2iE2s WNAIE EFsks &5 THER
Green ME|E 0HEsl, ZA M| clo|&(dipole)nt A
(source)& =EstH Al (7)z} Zo| Hel=lct ol Co|ZE2 &

==
Aot SSHAH Mol 2210 AHdt dodg Mt AAs
> THo| EXAH 35 M2 = Aol ARZSHA
Elct 047|M pE ClOIE M7, g= &4 MP|, G= Green B¢
oloy, r2 Mo{&EoflAl SolZ7ix|2] Helolod, Sy MA| Aot A

%2 S.& BSYAL lofict

(L

aG(r)

—

dS—i—Lg(:c)@r) as 7

ZHE (V)2 3717t YESIcke ZHo R ekt

S EHO| A £ xHER 4 (8)2 LIEM 5 21eH, o
0|Zo| Hapt 3= EMo| R Wek Fu Zolof HiHE 2
Ol o7IM xempE 821 dd #IXIE 2[0lEich

S0 =2del 4] (6)2] 27, =2 mek2 22of M7jol

2 20| A1, 3S0| Fetet ZolE THI7| 29It 301l =
ZE 220 MF0| 00] == 4 (9)2 EB0| Jks3ict o 5
Ao L2 S3°| 44 fIxloIM ok XIEK| S5 2 72
Zugrer dojoje

5\
s &~
&
|
o
©

N1 Ne—1
0=0 =U_ «z+ 3 b+ X a5, (10
i=0 7 T k=0

JSNAK, Vol, 60, No. 4, August 2023

241



2522 Zbc 3xH FHH[H|O[EolA] LHSHE BIEHE =55 FSoH4

=& EHO| A A =72l 4] (8)2 Al (11)Z O[Aks}
7tss5i, Al (12)= 2t 332 MM 2{X[o|AMFE 2t AMKIE
IHKRe] S5 Fs Fudlst Zolg oofsict ol si= 35
afde| m= FMErer 208 2olstl, Noyes 332 HaE
= mjigde| S E oufsitt,

Poap T 1yt Vt *9;=0 (11

J
9= 2 s (12)
k=Ncup

= TRofAML] SSORY T2 33| WY flxl 22 =M ¢
gojot =AE HESIA| ko, HH 35 EHS siel A2

Y FHH[HOEVE A EE2iE He dEfollM wls=
HIEHE 255 752 slAsh| flol ARSE ZEARt S ot

2lo[E= Fig. 22 2ot 7HH[E|0[E 2| EH5Z2Ha)2 Fig. ZQP &
o] 2342 & S4lM}t xxd™ Alole] 20|, 252 7|FE
2 A ek ool grez Felsifint S32f Zol(Ls), -?—

M (Ds) & BFA(Rs)2 7HHIEH|O[ES] S8 7IE2Z FolsIqirt
(Table 1). O7|M S| et HEQt AEshs RAlH2 74

o

-

Fig. 2 Coordiate and parameters

Table 1 Symbol and Description

Symbol Description
«@ Angle of attack of the cavitator
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Lg Cavity length
Dg 4 Cavity diameter (Z axis)
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Ry vy Cavity radius (Y axis)
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Fig. 13 Cavity outline and mid-line denoted by horizontal and vertical section at cavitation number = 0.0202
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of the cavitator and cavity length.
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