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A Potential-Based Panel Method for the Analysis of a
9-Dimensional Partially Cavitating Hydrofoil

by
Chang-Sup Lee*

Abstract

A potential-based panel method is formulated for the analysis of a partially cavitating
9-dimensional hydrofoil. The method employs dipoles and sources distributed on the foil
surface to represent the lifting and cavity problems, respectively. The kinematic boundry
condition on the wetted portion of the foil surface is satisfied by requiring that the total
potential vanish in the inner flow region of the foil. The dynamic boundary condition on
the cavity surface is satisfied by requiring that the potential vary linearly, i.e., the velocity
be constant. Green’s theorem then results in a potential-based boundary value problem rather
than a usual velocity-based formulation. With the singularities distributed on the exact hydro-
foil surface, the pressure distributions are predicted with more improved accuracy than the
zero-thickness hydrofoil theory, especially near the leading edge. The theory then predicts the
cavity shape and cavitation number for an assumed cavity length. To improve the accuracy,
the sources and dipoles on the cavity surface are moved to the newly computed cavity surface,
where the boundary conditions are satisfied again. Tt was found that five iterations are necessary

to obtain converged values, while only two iterations are sufficient for engineering purpose.
A=A of

s AulE b AR 239 59 FAL AAEy) Q8] xRAGE AAR T FHB o F
o] ,—gx_], ]g,m Bool e L9 gl th 1»“-:1- 22T ¥rgoay A4 §F R AT
242 pEsy . SAERY ARl ¢5%A AAzAL 2R WERFeAA AA
ZuiAdoe] o] Frte AEY 2ALR E’Hfﬂ?iv} :IME} o Ae oA 737*1127&1: e o
QyeletE = ¢Est dABGE 2Ae AR zdAde] A¥Hon WithE 2oz A

£ Eol @49 At AAR Fe 71”0 | osted Auiu]el PAE FIhEd
Ag5 . @ebd Green A2l S A4stnl, $2d AR st SAAd A Es obd, =AY
2 AR B AAN FAS fARE =G FFY ARG Tule] Heldad LrForA,

el : 19894 69 2691, A <ol : 10894 8% 2291
* Fslql, & sta Fabe g

27



3
AFA 7 del % AlA o2
TolA) FFAZATE. o] ol A
dol 44T A 4@
4 A= 289 whEAlAle] HFEEE By
1. 4 o
Atz 2ae] G e At Gy SA H4g
&Fo] Frkstx, A go] Ads, e Fo] =ZA
F7Het7) e Eed, AulEelddl g o] HF Hal &
28 37 detds 4 Avee 4474 9 2
AFL 3 olastedof woh.
=z el HAsE Audeld WAL A
Ao gol TRl gtot, o B4 Py AF o
Fioold WAR 2atz 9= Aol ANEY 3
ol wet el AR FF 1v] 7-9)

274 A5 4
Ao

Aol 7 & 98¢ FE 322 §&F Muldold
+ ' 7 e olE# 2 E AME e HzA o &

H Aol Bold Ao gHAA, =zZzdz EAYy
AL G4 234 Do st Aol &ol on
%ol A8+ ot gt

Ag7AA de 2oz Jv FHHlEL AYo
ol gAsle FAEAYG GHITAE PelgozH
29298 Houl A% Tqdld ulgd £ T2

FAFHY FEE ) ested 444
ob skrh. el vt el &9 A §,
& FA3g 7] ®Fel FA dgelA
Zrk o 2o RS 9tE peakdE gAHA, 53
Flul e 7t g sle TAdAE Il Al
o ZA WA ¢+ peakst 71U BAL 9LL A
Ashd, b YAl A4 AR Fiel el
Aag Ay 450 A4el BAEEE T & Aok
Agsll HEE g TAAAS FARE A4
dA4e7] A E FAFAY AFE AH] zHEH
F-ol of3t e, whebA F59 "'““ﬂ Z]Zd Hol¥4E &
23lE W] me ool drh ol A AvE F
FHopelA de BETH deoen(dlEEd, Moran
(101), 2 Zol & Lee(8lel 2ld] zzsle] £A19] A
ol % m ok go] E(surface panel method)o] A ¥

Aoz A A Yt
oo AL FATA FFALE Aste] 2

odx mE ol 28 Fxae] AN TAF A4t
' AL oln & A g Y 9 FAe A

of ushel, @l ol A 2]
£ e A& AFe ool oo
b AL $E 8 o 5

é] ;"%)]— xd
dEdre] AEE (53 FA gy
Aul el e =k Au
JasAnt T4 F3

ezt AR A A4S FAFAL 0 AYel
““‘q Agent 4E3Hez g5z e A
juiels e BAAoz fHe wAHE “’Hﬂ'
2 FY FAE WA FA GgEE HERER
zoxo Eqlo) o8 AHA  gledet oAt
Mol BL AHLom olBA0T FAHI Aorn:
Geurst(3) 5§ EFler, FANAE ALH 42
£ Golden(4] o] EAe|rh. z2¥& FA7 e ‘*—;}711 T

= H,
o~% I

slol AulE g FAE mod g
zste] Aqehiel 487 ok glom, o Jiangl6)el
o 349 FF WA BAL A6 AA A
A2, Leelrlol olal 4§ zzsielel Aue *
Aol As=Eg 44D w Pt

HYolElAel dFSE Fd AFAT A%
=8 #4¢ Uhlman(19] $ls) w23 Aol
98l Uhlman® 23§ @i Ewe] mod~%
zotz A et 24T A9 AuE THAE B
2das pzad, 43¢ W24 Agd o8 A
el §a4e Relst way oleg AAsngE,
zaseos $4¢ d4s A9 AR HUL
=% = Uhlman®) ¥4& 4852 7H540l dol
A2g ol &9 Aol aFHE FFolh

ATl WAER ol B
Bele 3 #9}55—3}4-, RECEE:
29 1l FAREE 2dge

de

lo] tho] & io/nq A7) 5 7473'8}“‘1 i vl ‘]9]
e I
Uhlman®] o} #ol A% Auivlel 48 2 44

<°1F 103] o] 4ol FdAelglart, ¥ T4
wehe Hag(2s)e wiAdez 249 T 3

enz, U% BAF ALE 23t AUE mmad
o9 Hapol golstelet AR
2. HAX BHO A5
234 4ol WA, VHE, AR T
o) A% Fol Atz A FAFAAY A

£% vector V& $4% T.d AA zalAdd oz

Journal of SNAK, Vol. 26, No. 4, December 1989



i’f‘:m (1)

ﬁ
omTa 2 el A A2 ori—t—u}.
Pro=0 )

SARF $E5 FAE B sle AA"dA
8 z2A% 7]?%"3’*1 fodstA AeAd.
(i) 73 ol A matEs 27
V(D—*U.,q, at oo @
(i) +39 2 A9 w452 439 240
¥ A vectord #iol vtebd,
AV= %Q. 0, on body surface (Sg) 1)

(iii) $£59 g Xe Kutta =71 :
|F@| <o, at T.E. )

olare]l AA2AL T ol 4 FAFA Fd e
Zzqo A ¢HEA AHd FEG 27 F
g, 2ol £ F8o AulE st dA4E Aol
MulE Zele] £EFA % 4% AA AL Az S
g g ofste, sHuElY AFA FAE AA}E 2
Aol PastA =t Aw eI TYF F91o W g
44 p,, AWEZuY 4 Flz,y)=0& =943 (z,
FEE A 489 Fig. 1A AFelsrl & &)

(iv) /Mulel Emo Ae 9384 =7 ¢

p=p, on cavity surface (S.) (6)

(v) Avlgne] A $539 =24 !

—gtE:O, on cavity surface (S;) @))

(vi) AulEle] wel =7

#°(2)=0, on cavity boundary ®

Breslin(2) 59 %ol & oaial vish ol ¥

A =l Ao ulA 27 Eq (4) op &3} o]
A el fEo] oojep AR AHA 4 A
Z, RS 4% o7 LA 3}"4

¢~ (x)—O, inside the boundary (Sg™) (9)

Bernoullie] A Ae] oabml Al Lulof A9 g,

po ALY £5, V, B Auseld 5, 0 S

A<, Cp AololE th&s)t 22 A7 Aot
= PP (VY
Cp_ _1_77*1)' 2 =1 ( U.. ) ’
g oUe
on foil/cavity surface 10)

2
ov=—0Cp,= (%—) ~1, on cavity surface (11)
AuE B el 484274 Eq (6)2 Eq. (10)

SRR EE 205 &4 %% 19804F 121

¥ 23 ER 29

3 (1Dl o Vil dAstE $£EHA zdem
A&gE 4 de F,
V,=const. (12)

2 AL Auw b9 p% A4rste o

Aol Aule] ERAA AAFE S= A¥ VE T
gozd AvE W9 ¢HE Agsl dok

Eojg g Frael AwEE 2@ AgelE A

Wele] WS olel o Bast geh 2y A

9 A AAA B Qe AR eiel o=

) e

olg o 4 vk gk B dFel A Aueg |
9, 1& 38z, ol ‘H*o‘G}*‘C— Au e Zwel A9

A i uhrek F "4", Vi, & Aulsle]l 4 5, oF A4

L B =
3. Eolgts =Y
AAA TAY AAL gt FFG] mH| X8
2 & A o] %g HEIsE vt
Zo o] 202~ F& WAl s Fxad
FAAHE 2RALL oFgFt 3o
¢ :fﬁ(—s)Alogrds as
o= f”(s) 8 logrds (14)
AANAA F=2—f, r—lrlOID% ¢, pB)e A 22
29} thol £9) A& EHI.

Eol g H4o] 93 Hol¥grt $rd ¥He
slo] el Aol 4 A Eq. (2)$F ‘r‘QH‘l 27 Eq. (3)
o] AEA oz wEdAd =ty FAEA AA=zA
Eq. ()F AA& d3+{E9 244 Eq (DF £2
29} thol Bo] Fx i AL&ste] B R A

gt o [ G i

0=d5=0f fsc J-logr dsi
fsl—_Q% —aa~logrd5+
Ad)f B -log 7 ds as)

gl A doe A el xRl AEET

EAGh Ald xRy 4424 Eq )=

H2E x4 Eq. (12)%& Aue gddAe 284
oo Wy ARAAYE HolFh T,

=@}t Vlf ds 16)

o] Eq. (16)2 #4ulr] el e A4Auad $=4

T Visk ZelAed 079 2 ]% A3 BejFE Aog,
st A oS f8F AAA I A 0,



30
= olbaly] e 1Al £ xw
Ciac

A E Edee 2929 47 ¢(s)E e wY
g ol gl Al gk At 2 Eq. (el gt sulE
EA(Fz, ) =y—g(x)=0, glz)e Aue 2 2o
A8 FE vector] Y719} AulE] Aol AY
St BN oYY Qe 5

g=v=U9E an

s

ds
AAE e & wek A sl Al FE e
HE A,
(s)= f 4 g (18)

S AR, Avlee @z Eq (8)d o9 A
el 59 2 Qe A A Falsk olsE AL
Zs}—g—ﬁ}fﬁ,

f; q ds=0 (19)

4. SHEH 24 28

Fig. 1914 23 shsh o] 590 g7 agl 4
IEE Tl ¥ Aok HA. A4 L deje @
AEDE F2% 2ol9) 2an L¥HzA B
AY g i TAA ek AU AL P8
2 % A%l 232 cosine L¥FE Aol AYs
% %,

z=4(1+cosh), 0<O<r 20)

A4l 8 6% FHA0R drn old HEHE a
WE TEE, AP 2 AAd A WAER AN B
229

AAA R A

Fig. 1 Foil scction and discretization

5. Kutta

I

ZHe| H#E

Kutta 2344 (6)% 33 sdezE gdstz 9
Fl7b ot FAGHAE AgetA st @k 2R
o v zhe] 0% ol Al YA Aol WA
H oot fe) st 5°‘6}E¥“ &7 0
e zte]l 0E7t ofd AL o
Aol FAE B R ol q 27
olgheh. et AR £5 A
TAR Anolmwm ol § FFel A4
olgtetis 278 HA Kutta 2
0, Bai[l] Hess(5) 5o o9& 955 af glch.

AFAME g ze A
zl:r%ﬂ';r AHazrg, JAAs
FH 79 & (Fig. 2 =)o) =&t
A sgelAde £HAD F2E

B EHAY ¢E mxz, A Feld A
177, 177] sbd "ozl 3o ZRiALL O, 010 2
s, gotd e mA%E 444 +, —F a9,

OF =0y +7"+ (Ttrg")

07 p=0;+7 ([Tud-Fg) @n
2AFH9 £3 I'e Eq. (21)9 o)z F8 4 9
. 259 wddAe A, #es9 AFs T
3] ZF7td o= Morino[10]e] o & A okg o =

I=A40=0% ;— 0% ;=dy—&; @2

o & gdldte] 405 T 2=

Foll A Leel8Jo od) Agts %o

24 AeAs 5

— 07 g =ON— O+ (FF—77)-U..
=0y—@ +ir.p U (23)

ool A" 1A A @0] AR

veetorel ™ frpU.ts Gol4Se] o

FA Abele] ERlAY Aol vieblch o] AR

FgehA
Al Fu9

o7l el Fr.pe

A7 ol

Fig. 2 Potential variation on upper/lower surfaces
near T.E.

Journal of SNAK, Vol. 26, No. 4, December 1089



Frlg ol Bl A 24 FEAY i

|2 A e AR

Afufe]

ol 4hgtd 5] Ewle] zox9 vho]EE Fx 3
e A zeAd ¢F FL 07 g Po] ¥
. 24 BasdAY HoldFy A7 4 s
= 8k, &,

p#(s)=p;, on the j-th panel e4)
g(s)=gqs, on the A-th panel (25)

Al i AejAel A AA zAAdL

o7 =U..- x-i—Z 95 fp lvlogrds

V2

N°

o ;l,’f 0 d
+,Z:1 27 Panel; aﬂ) logf §

49 7

-+ o ) wose an ~logrds, i=1,-,Np

(26)

Kutta 274 (23)& A&ste] Eq. (260 tha 4o

Bl
0= (D =0 x-»i—?‘_.lvszpmlj log r ds

S log r d
=1 27 J panel; Bn, OB as

_(On—D1+Frp U )

27
fwakc = log r ds 27)
A i Aulg T e Mgy AX=zH
Ad, ofE
Oi =00+ Vi dsyy i1, NS (28)
&
F& 0f =07 —pi= - pohE AL o Foh,
— ptete T pit Vl'gi:()y i=]1,., NS (29)
o} 7] o A g.~_ g, Al kel AT Al
az7nA 9 Ay Bwe Zololvh Awy Yilz
7&‘%9
'
g; ds,= (30)

Eq. (27), (29), B& NPAHel clo]lZaz9 Al
71, NSASl 202029 Arle Aulr] nwdqA9
AAE L QW VT = N=NPLNS L1

FoU R ER I 264 4% 4 9% 10804E 12H

R 31

WA 5% ARSRE Aol Holok e, WA F
A% NTolmz a9 $A4e] st o FolA
=2 d40] AsetA st

7. FHHIE|2| "hEH &

2+ of /‘1 A A g g4 FeRA Fol
o A7 S AAE 7 vt o] FelA o229 A
7:% CI- (18)el a3t Avlge] FAE AL
, Wb A E g AL FA Fddel
’iﬁl ffak 2 AuEY FAE FELLEN AAE
Lo B4 3AE Aot )
3 43E AnE #e AvE AAHE 4
s AR dolAl AMuEY grle] ARo] o
25 ErAdears A4 AxE ¢4
ol e} gt A4 YdtE FUAEI 4o
] ”P/‘T ‘L"-*i'%"’]'-
AR AF Auid e PaE A4d FAY 75%
3= under-relaxation Wl 2l&f 232 4k
ZEche AR el WA 5 et

oleigt At

.
o E r-lm p
> o mlo lo

—r—'

i

BAge mE Fiol

8. F=HA

]

FAA AL A FAR FAEEE s 229
(NP, F-EAue EAAAT N=NP)7 A4A
So] ulAE e ZAse ok e B AFeAE
Uhlman{11Je] #4385 @ NACA 16-006k7 2 AF&-
Blo] b8t a=4°0]®, slulEle] Zelrl ZE 9 50%
o AP E ASE AR FRIARE AA A
Fig. 3¢ 2 ax9 < NP=48,100, 148, 200¢] =}
ste], JulEle] FEYG AAE Zr] & wEA A
E A5 Add AudHoel A #ﬂ THAE BT

gl

oltt. ol relaxationel A E  75% % AME-EH T
Fig. 32 #A el Uhlmansg] Al 4 @eri ol o, F
el # axd #£F% FUHAAE LEA LIS
(Niter) & 429l A9, A" goz FHdte AL 2

oA gl H% Auleol 44l o 1.3%(o(Uhlman)=
0.867, o(Lee)=0.885)¢] o] 7} glvh.

P 47y o Be zdAdE A AAws
21} Uhlmane] o £& =l la] B4 56l 2 3
Aol Az tEAw, 4% FUAHE A wxe 2
HE T AL ¢ grh b @A AR M=

A
100, 148, 20091 3 - o3 0.2%-9] 819

(:-
.

lO

o e



0.9
A
g L =
N
“/‘\x i 200
;_/\_u_——- 150
[_/\-— 100
0.85 i/
. N
i |
= =T
I
|
0.80 !
i 3 3 7 9 11 13 15
Tteration
X 48 O 100 — 148 A 200

Fig. 3 Convergence, ¢ versus number of iteration,
NACA 16-006 section, a=4 deg, I/c=0.50,
for NP=48,100, 148,200 (Comparison with

Uhlman)
0. 020 ‘ 1
Uhimar
B O o
RS 4?14’ ~./4:‘§:$—x—— == 1100
[V 2 A A N N,
—
MOL G ois 3 I L ‘
cr 7l !
) 3 i g EEB8E
; ¥ S :
v/ | |
}’/ i b 1
T T

0.010
i T8 o1 1315
Ttrration
Fig. 4 Convergence, VOL/C® versus number of

iterations, NACA 16-006 section, a=4deg,
I/c=0.50, for NF=48,100, 148, 200, compa-
rison with Uhlman

AEE 2 FHAYo] £S5t FHA EHE 95
B NP=489+ %} 239 w2 AdwozE FE3I
Fug e AL F 9 & £ gk e 9

o] b A

g A4 AstE F7 ke o] Fo FEY dA A
A& 54l o] gle ¥ NP=100% Argetgen
5312 kol o8 Auels JA, AnEolds &
A3+

Fig. 4= ¢ Al4bat F4¢ 2404 A4 A
g A A FAAge BoErh. Aol drE v
T 4 ™Ak o] R Ao 455
%t

#goxo A N=100/08, vl =22 A
FAF Aol A" AHulele ZFE Fig 5¢f 24

5ol

ohorlolE 14 A4 53 W A 4 7
W] mepel gA mAHGeH, WA odg

W Ahe AMHY R By
£ ¢E4E AT + %ok

Fig. 6& dofa] AR} =4L& 832 NP=100,
20001 weke] A48 GAZANAL e E vl L3t

AA ol & w

Q.50 l s T

“0-33 5a ' _1.09
Fig. 5 Cavitating NACA 16-006 section, a=4deg,
I/¢=0.50, cavity shape after 5 iteration(—)

and 2 iteration (©)

1,00 ey

TR o[ | et S .
! %. an C. o 3. 40

>

Fig. 6 Pressure distribution, NACA 16-006 section,
a=4 deg, 1/¢=0.50, panel number NP=
200(—) and N*=100(®)

Journal of SNAK, Vol. %6, No. 4, December 1959



o
JE
==
o,

ol 2% 2449 599 FE AuE &

RAF2 gt ofrjef M AHE& NP=200¢] % Sl o
Sote Y Exolx, A& NP=100] = oy %
olch, sMulele sid ¥ A A4 FAEd
A9 g pre oy #e FE AL ¢ 4 Ak
3] ArEY 3G EZoAe Aol A -r”éﬂ
= A% 43¢ 5 v gv Uhlmane] A&
vl E] w}7te (cavity termination wall)& Ql%zqgi
F97 =Eol FAGE 7&%}1 F2 As) wpaksbA o)
vh 2 dTelA s vl 224 ghg d7] A Ef
Aol A4 AAZ Ao ]% o] c}& e},

9. S FM ot FHHIE[01 M0 O|Xl= S

FTUE a/o e AL A 1/e<0.759 ¥l 9ol A
=, dAFA FAYATE Auleel Aelst zhobal
‘?]"‘—Z' AFA o] Uhlmarmﬂ ]zs}] wxs ul gl oj e Al
Y o] £ e W= Aoz uAdYol £ H

-&"é% AAANE T2¢ AFelt. B dFedA=
NACA 16 @A=gH 5 A=z dAFA ¢/c=0.06

0. 09,

0.1261 wiste] AFAu L Aul ] Aol st

alo Ao19] FA ofwl J#E vlAEA zARe
®, Fig. 79 2 A% A=stgoh. AdAd e Uhl
mand} o & At Foet. F, AYolEFte
W s AsE dAd ez, dFelE 2 (E
% Lighthille] o] o] 9§ dgel & Aol +4%

Ze) FAH Ayl Eo] & F47 Auiee @4
2 A Aol FAFeE e e 2gdh
1.0 —_
@mJ\\
( N
08 .y w;
A |
g .
0.6 S I
: A
‘ Y/
AN G/%
9 L
TARBC R R 6% \\ r»C/A/
s
0.0 B Pty
0.0 0.02 0.0 0. 06 0.08 1.00
ale
Fig. 7 l/c versus a/a, NACA 16 series sections,

a=4deg., comparison with Uhlman(11]

KHEMBEG L H268 45 19895 127

A A 33

10. A 2| Hlm

FEAuEe] do] wHAF Bl Augd HAE
AAFeZ A& 48 A87F A ol o9 AF
o] 4= %rt. Fig. 8& ol FAH t/c=4%2 bi-con-
vex (FAEd 9 ko] 28407 RS E) EA
Hete] AHule o] Welel afo Abold] HHE HAFE
ZHolch, A of Eef 2§ AAE «=2¢] Ao
At AT gA 4L Geurst[319] o &
S A 287 93t Meijer(9)o] 98] Faysiddd A
olm, B zddl a=2%4°6%] d3sle Uhlmaneg)
A o] Zof &gt Azt F4A FoA et I/e<T5%
9 Hoﬂﬁ HA o] 2ol APAY F& FAAAE

ok

7/

| SRR S _ A

, . )
o a.]vv..m«v x‘:. var \ e ©f
' e e - e ]9
1 .
R ENT ‘ L=z
S

){o

/

S

0.00 0.10
——/—— : Non-linear {Lee}, a=2°
—-—+» -—— . Non-linear [Uhlman), a=2°
: Linear (Uhlman), «=2°,4°,6°
O . Experiment [Meijer]

Fig. 8 Meijer’s experimental data for a 4 percent
bi-convex foil, a=2,4,6 deg versus nonli-
near and linear theories, comparison with
Uhlman[(11]

11. 4 o

Mot

¥ A7 Az Avdoldo] A 25
2 A% 5 glE o Bo] Ausgeh
AFA] £39 24 FAY e 32 Ty

A



34

3 e FEAe
D WARA B Fel
G HETAA HAHEE 4

A ssel AulEe AT Ao FARA %3
Gevl, AT ol 292F $ysw zd
Adg AAR sl AAHRHE FANEAE D4
oz o FAL dAHY
2 AT A%E A% e ok
1)@@ ZRAEE AAzstel Aude §52
Agste #4¢ gt $EE AARE 345
wiv} FAAoR AR WE FUEE 2F
£ Aol #45gh
2 MY ANE GAe FE g AR

Xl

4) A FA FrH A g ‘°} > c} A7 E v Al
Yaag Feldhyvt.

5) ¢simio] 2214l bi-convex EMY AL, A
o) A#gA s $4el dFs o

2 d7e 94 234 AP ® s
E =EE EEtd AAE A S B ¥4

References

(1) Bai, K.J., “A Linearized Finite Element Met-

2]

hod for Two-Dimensional Steady Potential
J. of Ship Resea-
rch, Vol. 22, No. 4, Dec. 1978 pp. 216-230.

Breslin, J.P., van Houten, R.]J., Kerwin, J.E.
and Johnsson, C.-A.,
mental Propeller-Induced Hull Pressures Arising

Flows with a Free Surface”,

“Theoretical and Experi-

from intermittant Blade Cavitation, Loading,
and Thickness”, SNAME Trans., Vol. 90, 1982,

o 3 A

(3] Geurst, J.A.,

ensional Cavity Flows”, Thesis, Delft Technical
Institute, The Netherlands, 1961.

{4) Golden, D.W., “A Numerical Method for Two-

Dimensional, Cavitating, Lifting Flow”, MIT,

“Linearized Theory of Two-Dim-

Department of Ocean Engineering, 1975.
(5] Hess ].L.,
Arbitrary Three-Dimensional Lifting Bodies”,

“Calculation of Potential Flow about

Douglas Aircraft Company, MDC J567901,
1972.
(6] Jiang, C.W., “Experimental and Theoretical

Investigation of Unsteady Supercavitating Hyd-
Ph.D. Thesis, MIT,
Department of Ocean Engineering, 1977.

Lee, C.-S.
on Marine P}opellers by Numerical Lifting-
13th Symp. on Naval Hydr-
odynamics, Japan, 1980.

Lee, J.-T., “A Potential-based Panel Method for
the Analysis of Marine Propellers in Stady
Flow”, Ph.D. Thesis, MIT, July 1987.
Meijer, M.C.,
Cavitating Hydrofoils”, International Shipbuil-
No. 60, Aug. 1959.

J., “An Introduction to Theoretical

rofoils of Finits Span”,

7]

, “Prediction of Transient Cavitation

Surface Theory”,

8]

9] “Some Experiments on Partly
ding Progress, Vol. 6,
{10] Moran,
and Computational Aerodynamics”, John Wiley
and Sons, 1984.
Uhlman, J., “The Surface Singularity Method
Applied to Partially Cavitating Hydrofoils”, J.
of Skip Research, Vol. 31, No. 2, June 1987,

pp. 107-124.

(11]

Journal of SNAK, Vol. 26, No, 4, December 1939



