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Study on Experimental Prediction on Ship Hull Vibration

Induced by Propeller and Cavitaion
By
Yoshitaka UKON

Abstract

Pressure fluctuation induced by unsteady cavitating propellers has
been recognized as one of the most predominant sources of ship vibration and
air/structure-borne noise. In order to predict vibration and noise intensities in
full scale vessels, high accuracy in the measurement of pressure fluctuation in a
cavitation tunnel is inevitable. Through comparative measurement at the
Cavitation Committee of 18th International Towing Tank Conference, serious
discrepancy was found among full scale measurements and model ones at
various cavitation tunnels all over the world. This paper describes the measure-
ment techniques employed in SRI, to improve such correlation between full scale
and model measurement and to simulate the pressure field and velocity field
around a cavitating propeller and ship stern in a cavitation tunnel reasonably
and precisely.

In the present paper, comparative model measurements were perfor-
med at SRI not only on a German container ship “Sydney Express” but also on
various kinds of current ships built in Japanese ship builders. The correlation
between full scale and model was examined in detail. Excellent agreements
between them were obtained.

Finally newly developed measurement techniques to essentially
improve the measurement of pressure fluctuation are described.
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Table 1 Specification of Pressure Transducer

Type P306-1S
Capacity +1.0kgf/cm?
Resp. Freq. 7.0kHz
Output Voltage 50mV / 6V FS
Non-linearity 0.5% FS
Repeatability 0.5% FS
Bridge Voltage | 6V DC (8V DC Max)
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Fig. 10 Ship Hull Form of Sydney Express

Tabel2 Principal Dimensions of Sydney

Express
Key A
Kind Container
MS No. 0449

Lyp [m] 210.00
Ly, [m] | 215.80

B [m] 30.50
d [m] 11.00
Cp 0.616

V [m’] 43,457

P, [PS] 32,454
Vs [kn] 22.0
D, [m] 7.00
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Estimated Wake Distribution in Cav. Tank
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(a) Without Hydrogen Bubble

MS 449 % MP 260 (Rough)
WITH FLOW LINER
W/H;

Y/D=0 0.10 Kps

non-cav. o--
Kr=01840n=1.826 o—

-05 0
For Aft

XID -05

- Starboard

(b) With Hydrogen Bubble

Fig.22 Amplitude Distribution of Pressure Fluc-
tuation for Propeller with Leading Edge
Roughness Application

RIBIX, ARJEERMLBED TR LR —8
TZ, MEOHRBZIZZAECTHS Z L3302,
EMFEDHHIB LT, BICARTERHRMT 3 &
ETRIESEMNT 225, ZORBEHMEE L AELE
ThHb, HilgHS LARKIBOWRMOIIRIZEL T,
BBD LS WCEDRAHD =X L6, B 2BEHMNEE

B rEZoND P, MEFRBOBCHAMADEEH
BV, FrET—va vIBRARCRET 2BEC
&, WEOEMIZ ZORCAZ L R BHENSV, *
Y ET =V s YEMFERIECSE, MEOMTRER
¥ ET—Yav Ny —UBBORLDTERERE
T2, RIZTIRBEREE S OIRE T D T O HIREER
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% Fig. 23 iR T, S OB L ARZRRIBOHMS—
WS L ERR, ERRECSIR 2RO Z L8305,

ZOfREED S EREFTE L DR WIEERE S0
W2, FRTFIRRE D AEHESRER T b U CTHEER KA DA
FuxSEEEORME R CEREEFERDOY S 2V
—Ya VBRI NARI RS> TE T,

3. EARNICIRINEER

3.1, “Sydney Express”

ERT - FOMRNRENTOEIBEMO IV T F
i “Sydney Express” 7 u~7 123 2 iFFc B 2
SR IC DV TR B, AREHAlE HHBIERHE
WEILSHFAEBRO—E L L TITRbLIZbDTH 5,

BISHAITTC B 1) 3 LLEHBR O R % Fig. 24 B
LU Table4 IKR"g, EL, ¥V —X No.10&11%kR
{o ZOEDPEHDD &5 CRAETEHHEIENI-EF
EARIEOKEIEERR T — /X ERT -5 L RiHE®
REBWEL D TR, RELESDW, Eel 5t
PR OER 7 05 DEEHIC L D RE B EEZT
3z bmE S,

MS449 % MP260 (Smooth & Rough)

WITH FLOW LINER N/H2 W/Hz
non-cav o—-
Kr=0184,01,=1993 A--- 4
1826 o—— =

[Smooth] 1514 v— ¥

-0.5 o]
Port Starboard
[Rough]
Kpi1o
X/D=0 10.05 .
‘-%’éi:m

-0.5 0 0.5 Y/D
Port Starboard

Fig.23 Amplitude Distribution of Pressure Fluc-
tuation of Second Blade Rate
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D& S R BB ORBR I BRI B S FFEER
BEMiEPERLIVBZHDTHolz, ¥ 2T, BIAD
EBEAREEZEA L, EHRT -5 L OB ETR
W, ZORMEERANT, Fig. 25k F vy ET—va v
FEAEEFIC BT 3 EINEER L BEMINE TOF Yy BT
—ya VBB OREETR T, EECEL—ENES
Nn%,Fig. 26 ZEHAIR P61 3 6,=1.9930DFFD—
RA~TIR D BRSO EEEIRIBE 2 RT, —IREK
BEZDnTH B L, ERT— 5 BB ARKIEOR
MOBE. 2R3 ESTE0BE L IEE—5KT5,
BRLTHOKREGE L L. 205 0OH40%ic Lh
BeY, TOFETHEMTOHEETS &, EROIE
B2k D OBNTEINB Z LIRS I ENDNDE,
CRESRERT =S LB DNIDER LN, =
WEAERL =BT %, HREARCOVTIRERT —
IBARINTWRY, Fig. 27 3R UC&MEIC BT 34
OFHHIMBE TORERERT, BIE & o7 < FUHER
Thb,

Fig. 28 X ' Fig. 29 1% 6. =1.826DEFDEMT — ¥
LEAERER OB TH S, EMT - E—REK
BOHLBARINTHEY, BEF— D35,
BT & TARRIED DV OHEVRLBELSERT - L
—H L, RCHIMETAREHEZLOBE LR 5,
|50k 7 aRT TRRLRIHRND Y OBEIZP PR

Kps
Model 02 1 o Ship Model
4 Dummy Model
O Flat Plate
007
N
006
A3
005
4 ofioe
004 ha 155
A gplfse u|:\ lle
s | CJ14
003 7 O
hnag%sc e
0.02 o a°
8?& b E g é'{n
001 =0 =

001 002 003 004 005 006 007
Kps Ship
Fig.24 Correlation of Pressure Fluctuations
Measured at Various Test Facilities and
at Full Scale on Sydney Express
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Table4 Facilities and Test Conditions

Series | Facility Test Condition Pressure Prop.Diam. | Kind of M .
No. KT 10KQ nlrps] O O ne.7 Gauge Emﬁ’ Wake Dgé?ce
HSVA
la 0.175 20.0 1.826 P3 0.375
1b Large Tunnel ” 15.0 ” ” ”
S RS R Y 82.8 L
1d . ” 30.0 ” ” . 0.250
le Medium Tunnel ” 20.0 ” ” ” Model Mesh
R S . v o L §__0_________”______________________”_ ”
lg Small Tunnel ” 30.0 »” ” 0.200
1 ” 20.0 ” ” ”
2a VWS 0.185 9.2 2.06 P3 0.250 Model Ship
2b Circ. Tunnel 0.203 ” ” - ” ”"
Ja NMI 0.304 25.0 0.496 P3 0.250 timated D
3b No.2 Tunnel 0. 316 " 0. 438 ” 2 (hoiRated) | Dummy
de } 0.323 ” 0.393 ” ”
3d 0.309 ” 0.360 ” ”
4a NSMB 0.213 1.717 P1 0.219 Model Dummy
y4b Large Tunnel ” ” P76 ” i
S5a 0.175% 20.0 2.518 P3 0.375
. 5b HSVA ” : ” 2.322 ” ” Model Mesh
5S¢ Large Tunnel ” ” 1.993 ” ”
5d ” ” 1.826 ” ”
§a VIS 0.222 5.33 2.67 P3 0.375
6b Cric. Tunnel 0.194 7.32 2.40 ” ” Model Ship
Be 0.206 7.90 2.06 ” ”
Ta CTO Tunnel 0.173 18.0 1.826 P3 0.250 } Model Dummy
7b ” 2 ” P4 a
8a 0.173 18.0 1.826 P3 0.250 Model
8b ” ” ” P4 ” .
BSHC Tunnel Rl teiieteteieteiietebedieefeelebutatiie il siiaieiiebeie el Rttt p bbbttt Rt e e b L bl Mesh

8c 0.173 25.0 1.826 P3 0.184 Estimated
8d ” ” ” P4 ” (Tanaka)
9a CSSRC 0.323 25.0 0.393 P3 0.250 Estimated Dummy
9b Large Tunnel ” ” ” P4 ” (Hoekstra)
10a 0.184 20.0 1.993 P3 0.210 L X
10b SRI ” ” 1.993 P4 ” Estimated Ship
10¢ Large Section ” ” 1.826 P3 ” (Sasajima
10d ” ” 1.826 P4 ”
1la SRI . 0.184 20.0 1.993 P3 0.250 Estimated Mesh
Hb Small Section ” %gg 1.826 ” ” (Sasajima)

[ ” . ” ” ”

€e
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Sydney Express Propeller '
Full Scale Test : Ky =0.,184, 0, =1.826 (No.16) Full Secale

Fig.25 Comparison of Cavitation Pattern
between Full Scale and Model Propeller
behind Complete Ship Model

WITH FLOW LINER
On=1.993 (T.No.15) , Kr=0.184
point X/D=0 Y/D=0.116 ;P3

Model Ship
N/Hy  WiH,
0.10[' Smooth [J EE3
i Rough EEH8
Kpi

0.051

Priseisis.

- 1xBF 2xBF 3xBF  4xBF

Fig.26 Comparison of Pressure Fluctuation
Amplitudes on 1st-4th Blade Rate at P3
with Flow Liner (5,=1.993)
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WITH FLOW LINER
On=1.993 (T.No.15), K7=0.184
point X/D=0,Y/D=-0.116 ;P4

0.10

Kpi |

005

3

Model Ship
N/Hz  WiH,
Smooth [ (200
Rough

B
LIS o
i H o m
Lo B i =
i=1xBF 2xBF 3xBF 4xBF
Fig.27 Comparison of Pressure Fluctuation
Amplitudes on 1st-4th Blade Rate at P4
with Flow Liner (6,=1.993)
WITH FLOW LINER
On=1.826 (T.No.16), K1 =0.184
point X/D=0,Y/D=0.116 ;P3
Model Ship
‘ N/Ha  WiH,
00r Smooth [ EE@ W
[ Rough EEER
Kpi | '
0.05F
. T .

i=1xBF

2xBF

3xBF 4 xBF

Fig.28 Comparison of Pressure Fluctuation

Amplitudes on

1st-4th Blade Rate at P3

with Flow Liner (0,=1.826)

IBiZ/h& DR, OKSZEL TIIERIRFBY
T, HAZL, KRRELLOBE., TRTOKS
LT, BEENERBRZMOBEDL/3051/2BE
ZUDZ SRV, REFEEERIZY Y — X Nol0: LT
Fig. 24 2R L Th D, —HIEW, Moz »
5, Fig. 24 WRENEEERDO > B 45DER L D
T2 % H DERKHEEBPTE LIRETH IR TbA

e EPHEEIND FIZ ANV VARETOHEROD
BEETRFYETF—varOREENDRL, T2,
NIV ey ETF—VarBadbh, ¥Yy—b s F 5t
T arBESRERI N ho b L BbR S,
FROBASABERII 7 -4 F2HELTY I a
LV — b L EREERTRAAT RNz, £ I T,
7a—7 4 5% LOBMMERSF CHEARTRS k.
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WITH FLOW LINER
On=1.826( T.No16) , Ky =0.184
point X/D=0,Y/D=-0.116 ;P4

Model Ship
N/Hy  WIH2 '
010 Smooth [
Rough
Kpi
0.05f
0
i=1xBF 2xBF 3xBF 4 x BF

Fig.29 Comparison of Pressure Fluctuation
Amplitudes on 1st-4th Blade Rate at P4
with Flow Liner (6,=1.826)

non-cav. o0—
MS449 % MP260 (Smooth) Kr=01840p=1.993  a--mm-
WITHOUT FLOW LINER :gfg O—
W/H2 . v
Y/D= X/D = _ K
D=0 5 10P =0 51045
2
ST
o
- ,iﬁ
A
»
-05 0 X/D-05
For Aft  Port Starboard

Fig. 30 Amplitude Distribution of Pressure Fluc-
tuation by Smooth Surface Propeller at
1st Blade Rate without Flow Liner

ERAETHE & ¥ OB HEBIIC 2 B b BT, Fig. 30 &
V3L —REKFOEBENIIRBAFTH Y, BIHD
Fig. 2l CRITRABMELERTHLRDKEL B> T
%, Fig. 32 BMIAESAOLETH 5, iz, BEEBIES
IRIE D —R~TIR A B3 5 S=REHHE L D tb# %
Fig. 33~36 /R T, —RRSCH L THERRBR TR
Sh-ERPEYREV, ZRESREHICBWTE
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BEEFAME & BOMEE L 2 o T 328, ZR B UTHREL
AL TR EREEERME TR ONER L VE
BBV, BEoZ ehs, BEWERMGTHBE
BIRER TOSHIIZ EMTOBAR R FRIC OB S Z
ENRGDB,
3.2, HEREEESEM
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MS 449 x MP 260 (Rough) non-cav. . o—
WITHOUT FLOW LINER Kr=01840n=1.993  &---—
N/H 1.826 O-—
2 1.514  v—-mm
Y/D= /D= )
/D=0 0.10-Fp5 XID=0 ; 10Kps
A
AN
Y
P-g A \\3
o - \
a"’x PN
05 0 xp-05 = o 05 VD
For Aft  Port Starboard

Fig. 31 Amplitude Distribution of Pressure Fluc-
tuation by Roughened Surface Propeller

MS449 x MP260 (Smooth & Rough)
WITHOUT FLOW LINER N/Hy W/H,

non-cav o—
Kr=0184,0n=1993 a-—- a

1826 o—m—
{Smooth] Psrdeq] 1514 v v
X/D=0 40
&é‘i’i
Y f;/
-05 _o—2" ' 05 Y/D
Port Starboard
-201
-40+
[Rough] Psfdeq)
. X/D=0. T40 o

! —
-0.5 05 Y/D -
Port Starboard
20T
-40+

Fig. 32 Phase Distribution of Pressure Fluctua-
tion without Flow Liner
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EXNTOBEO 7 aRSICETAERT—F L P A
YD “Sydney Express” T 257 —FDATH>
7o REMRIC & 2 HBA 21T S 7o 0, FREHRA]
RTHD, INBRARDRAY 7Lk, ERT—s»
ABEINTOTHFPT B I e NTERN 0T, EIR
BEERERMOBEROXFEFR S 2Y = 7 b TR,
FEAOM., HEIZDW TEMHIGEEE 21T,

WITHOUT FLOW LINER
On=1.993 (T.No.15) , K1=0.184
point X/D=0, Y/D=0.116 ; P3

D> b Table 5 WRTHFEN L MECHAL TIIEE
FEFZDWTHEEMA & EMR & DLEBBTETH o 72,
HEFERIE TR FETITE o/, BE S
~5 ORI IS 20, ARKWEEEML TEHH
IR o7z, R ICEL T EMHEEMHERE 7 o
—IA4FEHAVWTYIarv— L, F¥ET—V=
VEE0.7TR £72130.9R TOBFEICE TS b0 EAY

Model Ship
N/Hz WI/H32
0101 Smooth [ EEES
I Rough
Kpi

0.05

2xBF

3xBF

Fig.33 Comparison of Pressure Fluctuation
Amplitudes on 1st-4th Blade Rate at P3
without Flow Liner (6,=1.993)

WITHOUT FLOW LINER
On=1993 (T No15) , K1=0.184
point X/D=0,Y/D=-0.116 ; P4

Model Ship
N/Hz  WiH2
010 Smooth [
I Rough FEE)
Kpi
0.051

_

Fig. 34 Comparison of
Amplitudes on 1st-4th Blade Rate at P4

without Flow Liner
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3 xBF

Pressure Fluctuation

(6,=1.993)



7zo ZOFER, BEBEMRICOWT, FrEF—vay
REGHEREI 2D TR FEEAEECELCLEL
HEE Sz, BBIEAFEICE W CEE oS
EEHED R L HEBES s, HERDZE s
BWBI EEHEPDENS, FHlETo2, ZhLEE
2, CORFFETHZCHEFEL:-F v EF 4 BRO
FH#l%: “Laser-CCD Camera” 3012k b, F v EF

WITHOUT FLOW LINER

On=1.826(T.No16) ,K =0.184

point X/D=0, Y/D=0.116 :P3

010

Kpi

0.05

39

4+ RY 2—2DFHEIBITh AT,

INSDFEIDS B, MEESECET 22
W7 —2 & OB % “Sydney Express” R UEEH,
ZE&® T, Fig. 37 RU38IZR T, Fig. 37 R U381z # h
FNEBENRBO—RE VWS TH D . blade
frequency D —RESCEL TIFEEND CP ToH
Rzpk &, REIEIRIERE Kps T+ 10% LI & 7212

Model Ship
N/H2  WI/H2

Smooth [
Rough BERY

i:]XBF_

2xBF

3xBF 4x BF

Fig.35 Comparison of Pressure Fluctuation
Amplitudes on 1lst-4th Blade Rate at P3
without Flow Liner (6,=1.826)

WITHOUT FLOW LINER

On=1.826 (T.N0.16) , K1=0.184
point X/D=0, Y/D=-0.16 ; P4

Model Ship
N/H2 W/H2
o101 Smooth [ EEE @ G
I Rough
Kpi |
0.05
|
0 ! & —— — iR
i=1xBF 2x BF 3xBF 4xBF

Fig.36 Comparion of Pressure Fluctuation
Amplitudes on 1st-4th Blade Rate at P4
without Flow Liner (¢, =1.826)
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Table5 Principal Dimensions of Tested Ships

Key | B C D E F
Kind |[Trainingi Bulk |Tanker | Tanker | Tanker
MS No.| 0500 | 0496 | 0304 | 0531 | 0532
Lyp [m] | 105.0 | 278.0 | 222.0 | 302.0 | 310.0
B[m] | 16.0 | 46.0 | 42.0 | 58.0 | 58.0
D [m] 8.0 275 | 203 | 28.3 | 28.6
d [m] 5.8 17.0 | 12.2 | 18.8 | 18.8
A [ton] | 5,780
DW [ton] 166,000{ 80,000 |240,000{240,000
BHP [PS]| 3,970 | 19,650} 14,200 23,200 | 22,560
N [RPS}| 176.0 | 65.0. | 103.0 [ 70.0 | 56.0
Vs [kn] | 16.0
D, [m]| 3.60 | 890 | 7.20 | 10.6 | 10.2
o ShAlp
Fay -] with CP
! model [ ] B with HsSP
a c
0. 07 A ° Non-v1
-
X Fo A

Kel Ship

Fig.37 Correlation of Pressure Fluctuation Mea-

sured at SRI and at Full Scale for 1st
Blade Rate

SHEBEETH 5 +£0.002IC L EIZIES DWTEB D JE
EZRWEEME SN TWS, ZOBFEHNCPTOE
Hixpi ) ORRTITE bl Moz, F—FB8IE
5OV EEZBERETHDE, —H, ZRESEL
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with cP

with HSP

Kpy; Model

el
Y 8
L ] B
o ¢
A o
] E
X F

0.07 [~

Kege Shie

Fig. 38 Correlation of Pressure Fluctuation Mea-
sured at SRI and Full Scale for 2nd Blade
Rate

TREFRGH 7oV 27 POZEIZOW TR
Bon T3, “Sydney Express”. BEIDC PR
HSPETRMEREL 2V, ZOHEME L TEMET
7 — 5 I RREE B LI & D BN TEE
D, FrETF—varOEEREECEoD T
5ZERB, e, BERF v ET—v 3> (TV
C L)) D bursting DFEI X 5 BIREKSDREEN
EENTVEDEELONDE, Elo. BELTODE
REHHDBEE, WruRITOF v ET—Ya>yD
REPSED CARELETH >/ 2 L BTSN T3,

Zhopstilrs, &L LTHRIFCHEINE
ACET3F vy ET—v o VIEBEESREERIBEY THD
tnzb, InERERC, FEEFETHEShIE
BTOEBENREPIERIENZ LB 5D 5,

4, RREEBIEHOLEASR

4,1, HER0HH

HEISHAITTC 2B 1F 3 “Sydney Express” 12B83 %

HEBRBSE— o v SR LEEREI NI, Ll
BHS, HIRO & D CHEEREBROERIEERTOE
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Estimated Wake Distribution
MS.No.  0449(Sycney Express|
Condition Sea Trial !
Fa 0.251

Estimated Wake Distribution in Cav Tank

----- Estimated Wake
MS.Na. 0449 (Sydney Express)
Condition Sea Trial

- Simulated Wake

SRC
behind
¥Wire Mesh

behind
Wire Mesh

Fig. 39 Target Wake Distribution and Simulated

Wake Distribution at Respective Facil-
ities

behind
Wire Mesh

v
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E—HLEWELD TR, RELEs20h, 2D
7o, BIGW ITTC TROVBEDOAVFOF ¥ EF —
v a VAR R > THEREBE BE Lz, REET
WL T, MEOMEHBR TRBREE TS b8+ ¥
EF—y g UAEHMEERICL D RO TEHER T T
Joo B, EMRFEBRT—F b TNk E~LY
VIKENERL 2 ZREEND D, DI kY EEER
PEALESEIZ D LEEZ N, ARLTOHBRE
WENY T 2 KFEDMT - 72 “Sydney Express” O E#
R ZDONRE Uiz, MU KERIRTRELE
EARMEETER UT, G ARERFEM LY 5 —
SRC, MAAAFANTIIZERT SRI, (Bk) SHEMIE BT
AL, B SEEE T MR HL, =%&
TEWRIEFFERT MHL Th - 7z,

4.2, #HBHEE

B3 7 o513 Table 3 IR TIEEMBEB THNL:
MP260% 7 4 ¥ — 2 v ¥ 285 THW % MP2500) —
BETH D, oI EHTRCE, P EIMNI60um DA
—RZ VT LEBMF LI, HERBML TRV

\II
)
(=)

,-Propeller Plane
p3
S
[y
o
Acceleration 1023 <
| 2 5
O Measuring Point S -.:1
<]
t N
on FlatPlate m; a
“{ 3
7g
al 1eS, o 2
— - — —-—{1—
) . 0.1ZSD'| O.ZSQQ[‘ 032D

P2

1]

Pressure Fluc. -
s2

@ : Measuring Point
" on Full Scale Hull
s3

Starboard
-

Fore
O ;

on Flat Plate

s4

84D I_O.SOOD l 0.375D ID.ZSO D

Fig.40 Location of Pressure Transducers at SRI
Flat Plate
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T DBEMMERES — 7 Fig. 11 T R&NT W3,
YIiab—yarPFy—4v b LTERBHFDL00
m BHAE CHE S N RS 2R ICES - HPO
FEENT & DR L i E s 2 iz, s ER
HEICEDETI.68m DA — 7 >+ F — L TIFU, Sea
Trial Condition M3 2 ¢ %, Fig. 13 cRd &t
HRERIINY TV 7 AETOE e B —F LT, £
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TR >N RS % Fig. 39 WRT,
FPETF—va ey —rb340, 00, 200, 300D
BAEMBETCAY Yy F2T2IZLE LT,
FEETIERSTHEATH % P3L P4 &4, RE
FHEE» D T, BIEFRIZBVWTHEHIT S &
& L7, BREROBEIIIER LR CERCENH 2
BRETE/H, FROBECERLTLL —HL TV
v, T OEBRK CFROBE I DWW TDEIE
DEE %% hZh Fig. 18 8 X U Fig. 40 io77 7, R
ROBERENIFOMEIILD TR, BMEFRRD &
DRBEBIZY S 2V — b T RIENTES,
EFEFELTERA M F—VEBHEwLN, EH

MS 449 x MP 260
WITH FLOW LINER

Acceleration

m/s
1 -
as
ol o o o o o o000 o
1 -
ajp °
ol o O 0% 00000 °
1 -
as
ot o S 0 ©% o9 g o O °
‘l -
azo o
ol 8 o © 0 00°%¢ o ,°
§ 1 1 J L L 1 L 1 1 1 1 1 1 1
) > W T M WO g > w
] g 3 3 3
¢ 8 JOZFngIInl 8§
c Al c — o - - - - ¢ b
(s} L 5] c
2 26 . 2 &5,
Surface: Smooth Smooth  Rough Smooth
‘n : 15rps 20rps 25rps

Fig. 41 Amplitude of Acceleration at Ship Model



FHREFHERORB LB S DI—RKT 3 & 5 Kl A
Fend, ENFOF ) 7v—v a2 v 3EHEE S
HMEs¥ 30, SHHOES, KEOBELES
BT, MFTOFHEITIR W DD B I I E
FHEED T, MESRDBE, Fig. 41 TR TH#IC,
FHEIR BRI b 2 IR I IR i R W,
EFETEABOENGFS S aRFELOT 7 I
=278 7MY i, HEF— 21357 —4
LV a— RS . 60EEES TN T 2 BT
DT, MBS R &N, ULhrLErNs ., B
B TIEER 20 {17 T ToR Iz D
TiFEERB 2,
4,3, H—HhaEER

SHEHR 7RI L LTACHES O 7 urS 2H
Wizt HBEBROBENY I av— N aNERS
ML > THRENCEESND Z 06, RTY—i
FTHRBEET o, HBEGIIERT=0.6K.=
0.233, RIBZEOHER), v EF—va o=
1.00, o7 BERHIZ20% 5 25rps & Lz, 7O
B MAELOBBF Y 7+ 2V 75> R130.267Dp.
EREEE a/asldi0.3 Uiz, 22 TDpid 7u
SHEETH S, FKETIT- 12 EESM% Table6 12
AN I

Bohlkd vy BT —Y g8y —> % Fig. 421
T, BETOENRHLNEY, BHEIZEDAY v FDOH
ABRZEBEIANEVWEEDbNS,
EHENOHEERD > 5, FusE BT
ED & % Fig. 43 R T, KAz B 2 FHE XS

Table 6 Test Condition for Uniform Flow
1=0.6, 0,=1.0, z,=0.267D,

Organization] J K; | n [Roughness o/c;,
20 . 0.28-
SRI 0.6 {0.233 25 #220 0.32
22 #220 0.38
R 0.6 {0.237
SRC 25 | #150 | 0.32
20
MHI 0.6 10.215] 25 #180 0.31
30
20
UT 0.6 10.237 25 #220 0.22
20 0.30-
THI 0.6 25 #220 0.32

oo )
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HRBEOHENTHE IR KL TWE, Fuxs
EEBOBEE COFHITHY Renn b o 7z,
4.4, AH—mPnFER

FPET—Yay - RNY—oANDEHEKOEEL T
ELRUEBRT 2701, FTORSORRICs—KRS
YA I BHEEBDT oNT, TOHES ZEEE
o7 RERT 2RI, WX FoB LN,
Z DHEHRETOERIRE R EMRS HEE No.
13~16IEWBT 5D E LI, DD B, KB TIX

LUV

Fig. 42

1. of Tokyo

Cavitation Patterns in Uniform Flow at
Respective Facilities

ITTC Comparative Measurement
Sydney Express in Uniform Flow

c:ut

Organization
n=28.8rps =22.@rps B n=25.@rps P4 r=s0.0rps

Pressure Fluctuation Amplitude at 1st
Blade Rate in Uniform Flow
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(218)

Full Scale

SRI
behind
Model Ship

SRI

"behind

Wire Mesh

SRC
behind
Wire Mesh

MHI
behind
Wire Mesh

U. of Tokyo
behind
Wire Mesh

IHI
behind
Wire Mesh

) Sydney Express Propeller
Full Scale Test: Ky =0,184, 0y, =1.826 (No.16)
)

¢

Fig.44 Cavitation Patterns in Non-Uniform
Flow at Respective Facilities



No.15& No. 16l DWW T DR 2R~ 3, K i3 [l
HICNLTHLT0.184 (J:=0.70) THH, ¥+ EF
—Y a VBB ENZN 6,=1.993% 6,=1.826T & -
720 BAKIETOEREEMES Table 7 27T,

ADODKERBIAF T EF—vay e X5 —>D
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ITTC Comparative Measurement
Sydney Express, Second blade rate freq.
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ITTC Comparative Measurement
Sudney Express, Third blade rate freq.
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