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Fig. 13 Photos of Cavitation Pattern on MP-1
Propeller without Roughness at Full

Load Condition
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Fig. 15 Photos of Cavitation Pattern on MP-2
Propeller without Roughness at Full

Load Condition
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Fig. 14 Photos of Cavitation Pattern on MP-1
Propeller with Roughness at Full Load
Condition
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Fig. 16 Photos of Cavitation Pattern on MP-3
Propeller without Roughness at Full
Load Condition
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Non-Cav. Cond. Cavitating Cond.

Without Rough. With Rough.
Fig. 17TA Measured Fluctuating Pressure on Flat Plate Induced
by MP-1 Propeller

|
TR

NS A : X

Non-Cav. Cond. Cavitating Cond.
Fig. 17B Measured Fluctuating Pressure on Flat Plate Induced
by MP-2 Propeller

ity

Non-Cav. Cond. Cavitating Cond.
Fig. 17C Measured Fluctuating Pressure on Flat Plate Induced
by MP-3 Propeller
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quency Component)

13

A/ DE#¥D%, FFT 2T Fourier ##F LCE
5 ic& Blade Frequency j& 4> @ — 4% Fig. 18
CRT e COREIES» 5 —va VRETEE 0
<5 & HENRIEIZ Blade Frequency O — % 5y
VAR RBFEA LR, RAF 2RI BBHE-THE
HREZBD LT3, JEF» EF— v 3 VRIS
B LU 5 2 MRETOEBENIREC LA
HES X L FHRARDSF% Fig. 19A BXUB
RS €T, Kp ZEHZEE O BIRIE O—&KK
B ontD: TERTALLIbDTHE, HE»ED
DWBREIC, FrEF—va YBRELTOELED
RFa—NR&ELRBE, EEERESK /2128
B Ui, Fig. 20 WEHET] © Mig%ERT, 3B
D7 a5 ESEHEHOMER, KR T5L003
BAERIIAAE ¢* ERA—ELTVE, ¢ 71
RSBEHNEEEAVERONEERE TS S,

Behind Wire Mesh
Non Cavitating Condition

Key, MP-1 ©
Full Load Condition 001 MP-2 &
(MCR) MP-3 o

L 1 il
Fore Fa F2 R C A Aft
Kpy
Ballast Load Condition F\0.01
(MCR)
&05
1 L 1 1
: Fore F3 F2 R C A Aft

Fig. 19B Single Amplitude of Fluctuationg
Pressure on Fiat Plate in Stream-
wise Direction for Three Propellers
in Non-Cavitating Condition (Ist
Blade Frequency Component)

(167)



14

Behind Wire Mesh
Nen Cavitating Condition

o | Pldeg)
Full Load Sz‘
%0 :
=}
£ [- 20 b
Poat ¥ Starboard

\

-10

-20

MP-1 —e—
MP=-2 —A—
MP-3 —s&—

P(deg)

: g
Ballast Load ]
& iFs30 ]
(=}
&1k 20
A0
Port 2 Starboard
N . . h
(]
L-10
--20
n
=30
Fig. 20 Phase Angle of Fluctuating Pressure

in Transverse Direction for Three
Propellers (Ist Blade Freq. Com-p.)

Cav.Cond.
Full Load Condition | Kpg
(MCR)
004
0.03 -

MP-1 O smooth
o rough

MP-2 & smooth
MP- 3 o smooth

Port P P

Ballast Load Condition | Kpy

(MCR)
004

i)

-0.5D

05D

P C

Port Ps R

5. Sa S, Starboard

Fig. 21A Single Amplitude of Fluctuating
Pressure in Transverse Direction for Three

Propellers (1st Blade

(168)

Freq. Comp.)

e mtan( YID
g7 =tan 1(1/2+Zz/D>+¢°

+y EF—va VIRETOZHEEHRE (Fig. 6
2R k3 3RO n < O—EERHICHELS
NEEEENEEE 2N Zh, Fig 17A, B B XU
CRT, TNHD D B, &S ToENEEE
Fourier &t L & 574 Blade Frequency {45
D—pI% Fig. 18 IKRT s EHEAWHR* » E5—
Va VBRETEC LK, BRESBEDN, X
2 —PRELEBE—KEARELL DM BB
5, MP—3 7035 TRERESNZEL RS
T, BUAMP—270R5 X DERTIEREN -
770

ARBICBNT, HICMP— 1D TH ¥ EF—
v a VEEOD intermittency AR - 2 DT, HilE
RS 2R TEBE R Ui C ORER% Fig.
WTABXUIBILRT s F v EF—va YOREFHES

Behind Wire Mesh

Cav. Cond. Kpa
Full Load Condition 0.04 -~
(MCR)

0.03+
0.02

i

Fore  Fs  Fa Fi C™. Al . " Aft
; Kp.,
0.04 -
Ballast Load Condition
(MCR) :\
TOSD 1 N A
Fore Fs Fa Fio C Ay Aft

Fig. 21B Single Amplitude of Fluctuating
Pressure on Flat Plate in Stream-
wise Direction for Three Propel-
lers in Cavitating Condition (Ist
Blade Frequency Component)



o
o
g
Behind Wire Mesh @1 Pdeq)
N £t so
%ﬁi
=
Cavitating Condition & ‘”‘-u"’/u/
Full Load 20
k10
Port ) . ) __ Starboard
MP-1—0— smooth
MP-1—e— rough
MP-2-—2— smooth
MP -3 ~o— smooth
o
S 4| Pldeg)
& |Fso
<]

i
|

Ballast Load <
Port , ) ___Starboard

Fig. 22 Phase of Fluctuating Pressure on
Flat Plate in Transverse Direction
for Three Propellers in Cavitating
Condition (Ist Blade Frequency
Component)

Behind Wire Mesh
Cav.Cond.

Full Load Condition Kpg

(MCR) MP-1 o smooth
0010 e rough
MP-2 A smooth
MP-3 9 smooth

Pot P PR P C S S

-05D
.| Kee
Ballast Load Condition
(MCR) . °
0010}

S.

Port _0.’;30 P R C S
Fig. 23A Sigle Amplitude of Fluctuating
Pressure on Flat Plate in Trans-
verse Direction for Three Propel-
lers in Cavitating Condition (2nd

Blade Frequency Component)

Ss  starboard
05D

15

223 Lick> TREM LI, Fig. 17A iTB
T, WREMNT B EPBICERES O Uicic Rz
508, Fig. 18 WORUGEMBITOBER S IEMNR
bNIEhotc, Fz, Fig. 17A TBWTHI 0b 3
BATORBRITVBELDANS B oTEE, &
BIIEJIE DR Nk & BRI S i & A,
KT LH—F LT DTH b,

Fy EF—¥ 3 YO intermittency iR &, FE
THRESADIE 125 L Bbhiohs, ARBcilEs %
0 T EEBENRIE~OHELWDIL o T, THIT
EKEFRNEL, »O10EE OISR EMEIT LT
WBOT, RS SEES hiiE EEBESIC inter-
mittency HSERNEEEEZ -7 DT 30O E
BEbhz,

Fig. 21A BXUBIKF+ EF—vz vV IREIKCBIT
B EEE K35 2 MRETOEEESRIEO—IREE

Behind Wire Mesh

Cav. Cond. :
Full Load Condition
(MCR)

0.010 | KPs

T

F0.005

B

=050 L 1 1
Fore Fs Fa Fr C A Aft

Ballast Load Condition 0010 "Ps

(MCR)
o N
B
0.0 5
[ J
49.5D J.L/n/”_\
Fore Fs Fa Fr C A Aft

Fig. 23B Single Amplitude of Fluctuating
Pressure on Flat Plate in Stream-
wise Direction for Three Propell-
ers in Cavitating Condition (2nd
Blade Frequency Component)

(169)



16

B kps OEGRHMB L ETHF MO 45 HER
T BEFEIIO—RBHICONT, A+ 2 —OFRE%E
R3&, MP—271m~R5 (45°R#*5—) EMP—3
Fus (0°RF=—) FEEHTH ZEMP—17
5 (11° AFa—) LHNT, 2heEhi#h2/s &
133> THY, RFa—BRISVEELHEEHD
BOCHRRD 5 EBbN b, RIENREARELBME
BB KON R MREEE S22 0 AREICE - T
W3, T ORRIERIZEAREROIEBEIERIICE
WTUIRRUIER 32,

—7%, SEOHlicE W TEERESNR N,
ORI BT EBENOLMSERENI LD
THAEBACSEE LI EThH B, COBERETE
YEF—Va Ve —vhnEILE, REENE
AEOAHTHBEVEB, UL, TOEHBEELT
TBEESE, . & e R EIRORIITIER R ENEL o h
3, BoXDHABLRE, FrEF—v g vAEO
e (FEEIEE 4 vR—5 R ETERYTB) Itk
DREUZSDTREBVC &R, ErrEF—va vV
BIUOEEF y EF— v a VIRBBICBOTZ OBEE
FEPBRONTBNC LWL LHERTE S, e, Fig. 21
ADTHEEHREO IS RBIER BRSBTS 5 25,
AR TOEFENSRAIICE T, ERROZEFHEHD
RIEMIEF+» EF—va VREBXUEEF 5 —
Va VIRBORICHKHT L BAO LR 2 &0 55
9, ZORBBRIE S 05 OEEREEIETE
SHHEIX N7,

Fig. 22 WEERKS MOEBES] O—RE ORI
ZRT, EFr EF—va VIREEHKELT, 320
a5 ESEARFRTOMEERI L B ->TH
0, RPLEMENTVAEBEY OFANERER -
P21, FHMP—2EMP—3 7 a5 DAMEIIZFEA
ERUTHE, ETHRFAOMMBICDWTHUREER
Ronisin,

Fig. 23A B XU Bic Blade Frequency DIIRAX
SOEBEIOEIRIE kps 2RT, MP—37Fm
5 DEARRE, ERMCRBOLDEE LW
LI otc, WEEUIREEE NS 2 MREER BT B &,
HARIETIMP — 2 EMP— 3 & TIIRIEOK & & 03
WL TB Y, MP— 23 EFHRFFOIRIESMmD 7
BRSO HERB > TNB, F+EF—Va VOR
ERBRIC X » TEEEI TS BI I BB A2 5 D054
PB. Ldl, THLOFARRHIEDAE,

Fig. 24 i€ Blade Frequency DIRKSDDEEE

(170)

Behind Wire Mesh
Cavitating Condition
Full Load

Phase Lag

MP-1—o0—smooth
MP-1-—e—rough

MP -2 —A—smooth
MP-3 —o—smooth

g

P(deg)

M
—'—”’Q/S’

Ballast Load

L /n ://
Phase La
| —

T
5

Port

|

o
L
o

Fig. 24 Phase Angle of Fluctuating Pressure
on Flat Plate in Transverse Direction
for Three Propellers in Cavitating
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Component)
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Fig. 28 Instruments Used in the Measurement
of Cavity Thickness on Propeller Blades
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Fig. 29 Sight Device for Observing the
Location of Laser Scattering Point
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Fig. 30C An Example of Cavitation Pattern
Unfavorably Influenced by the
Existence of Pin (6=0°)
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Fig. 81 Measured Cavity Thickness Distribution on MP-1 Propeller Working in
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