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Abstract

The cavitation problems such as vibration, noise and cavitation erosion have
become more and more important. Especially, cavitation erosion must be avoided
because it may cause damage on a propeller blade.

This paper deals with an investigation into the effect of the non-uniformity of
wake field on cavitation erosion

Cavitation tests by paint technique on twelve propeller models having different
geometrical feature were performed in three kinds of wake fields.

As the results of the tests, the effects of the geometrical feature of propellers and
steepness of circumferential wake distribution on cavitation erosion were made
clear.

Furthermore, using the results of the tests and pressure distribution on the
propeller blade calculated by lifting surface theory, a new criterion for the appe-

arance of cavitation erosion was given.
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Table 3.1 Principal particulars of propellers

weNo| EAR[BTR | P | ¢ | w s
Zl-series propellers
0232 | 0.600 | 0.0500 { 0.980 | 0.0378 | 0.0122 | 3
0233 | 0.600 | 0.0500 | 0.990 | 0.0503 | 0.0163 | 4
0192 | 0.600 | 0.0500 | 1.000 | 0.0630 | 0.0204 | 5
0234 0.600 | 0.0500 { 1.010 | 0.0756 | 0.0245 | 6
t-series propellers v
0242 0.600 | 0.0417 | 1.270 {0.0525 | 0.0170 |5

0193 0.600 | 0.0500 { 1.250 | 0.0630 | 0.0204 | 5
0243 | 0.600 | 0.0600 | 1.230 | 0.0756 | 0.0245 } 5
m-series propellers
0193 | 0.600 | 0.0500 | 1.250 | 0.0630 | 0.0204 | 5
0244 | 0.600 | 0.0500 | 1.193 | 0.0630 | 0.0306 | 5
0245 | 0.600 | 0.0500 | 1.137 | 0.0630 [ 0.0408 |5
p-series propellers
0191 | 0.600 | 0.0500 | 0.750 | 0.0630 | 0.0204 | 5
0192 | 0.600 | 0.0500 | 1.000 | 0.0630 | 0.0204 | 5
0193 | 0.600 | 0.0500 {1.250 | 0.0630 | 0.0204 | 5
a -series propellers
0186 | 0.450 | 0.0500 | 0.750 | 0.0840 | 0.0272 | 5
0191 70.600 0.0500 | 0.750 | 0.0630 | 0.0204 | 5
0188 | 0.450 | 0.0500 | 1.250 | 0.0840 { 0.0272 | 5
0193 | 0.600 | 0.0500 | 1.250 | 0.0630 | 0.0204 | 5
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Table 4.1 Test conditions

M.P.NO. J Kr Oa
0232 | 0.754)0.124 | 1.967
0233 | 0.775]0.141 | 2.078
0192 10.795} 0.156 | 2.187
0234 |0.810 | 0.168 | 2.270
0242 | 0.997 ) 0.187 | 2.982
0193 }0.995 | 0.185 | 2.970
0243 10.992 | 0.184 | 2.952
0244 |1.000|0.190 | 3.000
0245 10.990}0.183 | 2.940
0191 |0.53370.148 ] 2.100
0186 |.0.543 | 0.151 | 3.190

*0186' | 0.543 | 0.151 | 2.180
0188 | 1.017 | 0.190 | 5.690

*0188' | 1.017 {1 0.190 | 3.100

* will be explained in Page 7
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Table 4.2 Results of the paint test

M.P.NO. WM60 WMa0 WM120
Ke Kec Ke Kc Ke Kc
0232 |0 0.43 |0 0.5110 0.52
0233 j0.13)0.37/0.16(0.44 )0 0.47
0192 1 0.80]0.370.05]0.441]0 0.45
0234 [6.00]0.39|0.64|0.37]0.40]0.32
0242 10.670.48/0.08(0.52|0 0.60
0193 |0.80}0.440.08/0.46]0 0.47
0243 [0.47(0.39 |0 0.39 |0 0.39
0244 10 0.31]0 0.31]0 0.31
0245 |0 0.22 10 0.22 10 0.22
0191 {0 0.26 | O 0.25 |0 0.24
0186 |0 0.15]0 0.1510 0.15
0186' | O 0.34 10 0.32]0 0.30
0188 |0 0.22 10 0.22 10 0.22
0188' | 9.87 | 0.57 - = - -

Remaarks;Ke=(Ae/Ap)~100({%]
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Fig. 5.1 Definition of wake factor
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Fig. 5.2a 3-Dcavitation bucket of M. P. NO. 0192
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Fig. 5.2b 3-D cavitation bucket chart of
M. P. NO. 0234
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LB 5, v

Fig55ic p—Y ) =X 705D 4y FEAR
To Eu FHLOBMIED —4Cppni, BHEMT 51
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Fig. 5.3 cavitation budket chart of
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]
. 1.6

Fig. 5.4 3-D cavitation bucket chart of t- & m-series propellers

(253)



16

O —ACPpmin, £ DIKELBOBEMD S 59 K+ 4
EF—va v BXOER++ EF—va v b bieE L
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Fig. 5.3 3-D cavitation bucket chart of p-series propellers

1.5

Fig. 5.6 3-D cavitation bucket chart of az-series propellers
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Fig. 5.7a Circumferential distribution of
Cp(o‘g,c) of M. P. NO. 0192
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Fig. 5.8 Circumferential distribution of
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Fig. 5.7Tb Circumferential distribution of
Cp(o,5c) Of M. P. NO. 0234
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Fig. 5.9 Circumferential distribution of
‘Cpase Of t- m-series propellers
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5.5 TO—Y 3 vRERRCLWTIENRHBOE
-

Hio &S, BEELED/ 5y FdrEF—va v

REHFEEEO—BHE U CEEROFEAEK (22T

B0 BRENMBDME ; —Chusey AT 2) &+ 4
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Fig. 5.10 Circumferential distribution of
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Table 5.1 Effect of various parameters on
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=] *
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- ® i " @ " @
z v ):4
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g # # # % “ # #
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Eorww | w | om | —m|-| m | 9 m |-=
TR wo| o | om % " w | m
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x=0.9 /N M _P.NO.
/ 0186———
0191~---
0188——
0193—
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10 ] ] | i

| |
120° 180°

180° 240° 300° 0° 60°

Fig. 5.11 Circumferential distribution of

Ciws0 of ag-series propellers
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IRIKEVLT, t—¥Y ) —-XBIUm—vJ—X
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Fig. 5.12 ‘Various factors affecting cavitation criterion
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Fig. 5.14 Cavitation erosion criterion
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