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On Cavitation Characters of the Propeller Blades
on Ships in Active Service— | |

On General Expressions of the Characteristics
and a Problem on a Correcting Method of the
Cavitation Factor of the Testing Trunk *

By
Masami Nisgino and Masahiro Yosgizawa

General theory and experiment on cavitaticn mechanics and its damage to a ship’s screw
propeller have been so significantly worked upon that the results have been efficiently
applied in making better propellers. On the other hand, engineers know very little
about actual data of cavitation characteristics of a propeller in actual operation in managing
the whole operation of the ship, though they have theoretical understanding of it to a great
extent. As cavitation, however, has a strong influence over the efficiency in maneuvering
and annual maintenance of ships, it is daily useful and necessary for engineers to know
the actual characteristics of the propeller in operation.

Conditions of the cavitation considered in making a propeller are basic and general and
they generally found among a certain group of ships. Engineers, therefore, should have
clear understanding of the individual characteristics of a propeller under the conditions of the
hull shape of the ships and navigation factors and should make an adjustment according to
each condition in order to utilize the basic knowledge of cavitation.

So far as, then, the characteristics are effective and sufficient in actual operation, they
may be accepted in an actual management on board, even though their data may show
somewhat approximate values.

In this paper, the authors showed an outline on some standard expressions of cavitation
characteristics of a screw propeller in an active service from the point of actual management.

And as the first step of a series to get to the characteristics, the axthors examined the
cavitation coefficient of the experimental apparatus, which consisted of a horizontal circulating
trunk with 15 PS pump motor and a blade element of a kind of Troost type. And as the
coefficient will thereafter be one of the most important and basic factors in the series, the
authors clarified the hydro-dynamic character of the apparatus by studying the specific

cavitation coefficient.

*ORERFUBIREM #5105 196746 4 H27H 26
Contribution from the Shimonoseki University of Fisheries, No. 510
Received Apr. 27, 1967



R -%F R E X RKBHER, HE)

o

[
b
=

L S SR

LIS =

PIROHEERE D % 5 ©F — & 2 VIEDWTHE, £ ORENIIHIC BT 2 B FEBOFELCE T, 7
T DF CRIFEA h T X1, bbb bilinsEEE EROoDOHBA—SN—FF LT~V 2 ¥
OIAER ST P21 Excrsa U, TEA? , Y . Kyare?, LinperEN 5, hg o, BMmD-89,
Tunin 0, Voorpr W19, & D&EOHES L/T‘c‘i:}’b CuvBy L Lfi}l%@iﬁgbiﬁﬁﬂk L’Cﬁ@u 7ol
L7 85 DT 5 LD TH Y, Licdt» T—ICE 2 Dh 2 BE i LRSI
KIS AR R R T 505 F AUt UL x OFEREOME 4« OffER ORHER R T & D TR,

Lo A CIOEBEC & Tk, R EFEIID C L SRR RO T 2 FHIRIE £ 1%
Bz, B HE %m&%v@iﬁﬁ®i&T@%ﬁﬁﬁﬁﬁﬁii%®%%§%ﬁLﬁL@%éo%hm@%
EHED L CEDICRGE Y FACEET S L, s BRI OV TLE SRDOHHHEREX Do
L2t - CEME LD E % i 5720, HMEOHECAE L BT, BEED eI DXy ET
v YRR AET A 2 e ERE LI L bl D, THDLEREFEEERT S v T~V 2
Bk, JEEANE LTS w5 SRR B & PN EEE A e 2 SRR &0 T, x OstE
DOFELFCH L THABEShSZ ENEE LW EFLD,

= OBEIRIC B TELEI M DER S v T O ERITET 2HRCER L, 12 @k%%r%%%ﬁ
LT, FO—fl o\ C O —HBOEELHE Lz, bE X D IO VAR E o IR AR TIC AL
T, FRLOHE G LR T s e L B D, SHCAETARACEHT 30T, L -T2
FOBEENERE RS,

(1) HEHEORRR -+ BEMALT, e DI L BERE D 5 RS LM T IE < BET B,

(2) {Hx DIBEORE L DBE, ~ i P eSS EMIOHADORELE AL F v E7 ¥ a2 ¥ D0
X, ThbbEL LTHRE, 7 eI BROBECLSMRELCERET 5,

(3) %&:m VUSRI 2\ T, MBS EAEET 5 X ik D LAEBIRICEET 5. =
W2 B L, EEIEO HEHT, ERCANS L EE L bR A, EEOMELCERT 5, & DR
SN J:@BM PR ET B, ARORSGD Lo LTERTAHLOTHD,

XCAENT, PR OBAIT OB O —BER A RN, DL TER B —#HOIEEDOHIEL LT, £
F R\ BT B O A T A 2 LItk b, SHBOMEEOREELED 5 Z e BT 2, T
b ERER L LT EHOEENRER 7 v 7 N TR L bR AEERER 7 v 7 2 HES,
= 5 TEHE R R LA 7 DEEOBE o U OB ER I 50D, THAERDDT A

n

" Do
R TAUEE 1 T AL LR S A 7 DEAVEE ol VEL iB A L A LR OBEE
iRy \%ci" B ‘ﬁ' Febtk & LOEDCHE LRSI SR C X i EEDOREY L OMEC L 50T A%
EMECIRBISE T 2 NER D 5 LB, FOL 5 lERRs, AHFEIMCE, £y T -2 VERBKIC
BEL T DEFEIC fU/ﬁ DO 2% —r\ﬁﬁﬁk—?mﬁ? BHREERAROERE LD,

-2 BECHASTSEERLHUERHOEEH

?m EEDE T — v 0 VSRS eI, FTEMIEE R RS O L S EHOL £ TH
f BT B, Too LI LT AR S 2 LR E T B TTebh bR T LEEER
bﬁb FRBILESCTREROMELERT 5,

121 BHEICIBETLIEES



BRSO F » £ F — o 5 VEERRIC DL TT— | 3

ST S ERIIES TEMLIE TH L, TOTE L L DX >EDLEER D,
1) BR:F+e7—v: VRBERILEHBIOG TR 505, ERLOEENLLEPEIROL 5

Fig. 1 A sample of selecting method of blade element. Cavitation zone on propeller blade
should be correspondingly considered as the shadow area, which will be obtained

by severa! number of blade elements reasonably selected.

Fig. 2 An illusirotion of gesneral relationship between propeller blade ziement and its
surrounding conditions. Where, L. W.L: Loaded wafer line. P, : Absolute
static pressure at the selected blade element. Each of Vg1’ Vg2’ --efe. :
Advance velocity of each biade relative to its surrounding water, which should
be considered as an indivicual value corresponding to each blode element,

owing to the effect of wake and race current.
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Fig. 3 A sample of o blade element in servce which is led by the blade element theory and
the circulation theory. Where; Va : Relative inflow velocity. Vs : Relutive advancing
velocity of propeller. Vs': Relative advancing velocity of propeller in case of neglectingw.
s: Slip of propeiler. s': Slip of propeller in case of neglecting w. w: Induced
velocity. a: Angle of attack. a-+B : Angle of attack in case of neglecting w.

n: rec-s Wy Angular velocity.
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Principals of the circulating trunk. Where; A: Flow velocity measuring part by Pitof tube.
B: Cavitation test and observation part for the model blade element. CP: Circulating flow
pump . SC: Speed coniroller for CP. ST: Surge tank. VP: Vucuum pump for ST.
Principals of the circulaing frunk
An axial flow pump
Diameter of impeller=1504. Head in rating condition=4m. 1500r. p. m. Dia. of suction

pipe=5 inch. Dia. of delivery pipe=5 inch. Number of blades=A4. Material of blades:
Aluminum bronze.  Material of shaft: SUS 27. Pump impeller part is visible through an acrylic
acid resin pipe.

An electric motor (Waterproof and closed type) induction motor. 200 VYolt. 11KW, 1740
r.p.m. and 39 Ampare.

Pipes (Galvanized gas pipe)
Diameter=25 inch. Total length about==20m. Elbow=2. Gate-valve=1.

A sarg tank
Dia. =400mm. Hight=1500mm. 3.2 thick steel made.

Guide grids (JIS)
Two for pump, and one at the leading position of A part.

Pitot tube
One (Outer dia. 9mm) for A part, and one (Outer dia. 4mm) for B part.

manometeis
Two with Hg and two with Ag.

Cavitation test and observation part (Named B part)
length=598mm. Width=240mm. Depth Thickness of the mode! blade element=17mm. Visibie
through an acrylic acid plate.

Speed controller (BAIERU 15-15PY, made by SUMITOMO-KIKAIKOGYC Co.)
Now-step conlof, Power costant, V-belt type, Speed reduction rate:0.2~0.8, Impui=11 KW/,
Output=uabout 9 KW.

Vacuum pump

Driven by a motor (200 Volt, 0.4KW, 1700 r.p.m.)
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Fig. 6 Measurement of an absolute pressure of the apparatus in case of part A,  Where, ST:
Surge tank. VP: Vacuum pump. Mi: Manometer for ST.  F: Vacuum value in Hg.
PT: Pitot tube. Ma: Manometer for PT. ha: Ag volue correspond to the flow

velocity. K: Possitive head by ST.
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Fig. 7 P-Vp cutve in case of 18°C. The @ values were led by the data obtained in the test,
and there by K value of the apparatus should have been K' with C shown in the sheet.

And the B values were led by calculation, where K value took none of C.
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Fig. 8 P,-Vi curve in case of 22°C. The explain is as that of Fig. 7.
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