Nat i onal

i

Maritinme Research Institute

FOERER G $28% $5%5 (ER3EIAR)
SRI.B&#l7 o ~5 D RE—FK b+ v+ E5F— > 3 viHRE

PO BT - & =HE - A =T "Rk KT

Cavitation Characteristics in Non-uniform Flow
of the SRI . B Type Propellers

By
Hiroyuki KADOI, Mitsuo YOSHIDA
Michio OKAMOTO and Shigeru SUZUKI

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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Fig. 2.2 Circumferential wake distribution
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Table 3.1 Principal particulars of propellers

M.P.Noi E.A.R.l B.T.R. l P | t' r n [z
Zi-series propellers

0232 0.600 { 0.0500 | 0.980 | 0.0378 1 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

i t-series propellers

I 0242 0.600 ! 0.0417 11.270 {0.0525 | 0.0170 !5

0193 | 0.600 | 0.0500 | 1.250 | 0.0630 ! 0.0204 | 5
0243 | 0.600 | 0.0600 | 1.230 1 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 1 0.0500 | 0.750 | 0.0840 ; 0.0272 | 5
0191 | 0.600 ! 0.0500 | 0.750 | 0.0630 { 0.0204 | 5
0188 | 0.450 { 0.0500 { 1.250 | 0.0840 1 0.0272 | 5
0193 | 0.600 [ 0.0500 | 1.250 | 0.0630 | 0.0204 | 5
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B, 71 —v ) —XDFEIKR, BTaRFIDRF
A MEEB LURIEREPERL 20, 3, 4BXU6
H7oR50 1t BLU 0oy DENBH I nx50DZ
NERBD, Burrill O+ + 57— v 3 VYH[EREELE
WKl v EF—va YEFR, BEEHETEELL,
BEERTLLEBOPICBBT LI B,
FrET—vavEBRELT BRHLEOF+rETF—v 3

Table 4.1 Test conditions

M.P.NO. J K+ [
0232 0.754 10.124 | 1.967
0233 0.775;0.141 | 2.078
0192 0.795 1 0.156 | 2.187
0234 0.810 | 0.168 | 2.270
0242 0.997 |1 0.187 | 2.982
0193 0.995 |0.185 | 2.970
0243 0.992 { 0.184 | 2.952
0244 1.000}0.190 | 3.000
0245 0.990 ) 0.183 | 2.940
0191 0.533)10.148 | 2.100
0186 | 0.543|0.151}3.190

*0186' | 0.543 | 0.151 | 2.180
0188 1.017 1 0.190 | 5.690

*0188' | 1.017 | 0.190 } 3.100

* will be explained in Page 7

0.
0.
A worn
A w232
TGo. 1
0. 1 I I l L1 1
0. 3 0.4 0.5 0.6 0.8 1.0
Fig. 4.1 Test conditions
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Table 4.2 Results of the paint test

. WM60 WM90 WM120
Ke Kc Ke Kc Ke Kc
0232 |0 0.4310 0.51]0 0.52
0233 {0.130.3710.16 | 0.44 |0 0.47
0192 {0.80}0.37{0.05|0.44 |0 0.45
0234 |6.00(0.39{0.64{0.37|0.40]0.32
0242 | 0.67]0.4810.08 0.52 {0 0.60
0193 [ 0.80]0.44]0.08|0.46 {0 0.47
0243 | 0.4710.39 |0 0.39 (0 0.39
0244 | O 0.31 10 0.31]0 0.31
0245 |0 0.22 {0 0.22 10 0.22
0191 |0 0.26 | O 0.25 10 0.24
0186 [0 0.15 0 0.15| 0 0.15
0186' | 0 0.34 {0 0.32]0 0.30
0188 |0 0.22 0 0.22 |0 0.22
0188' | 9.87 | 0.57 - - - -

Zl—series, WM60

Remaarks;Ke=(Ae/Ap)» 100[%]

s
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Fig. 4.5 Cavitation pattern (t-series)
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Fig. 4.7 Cavitation pattern (p-series)
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Fig. 4.9 Erosion pattern (Zl-series)
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Fig. 4.11 Erosion pattern (p-series)
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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. 5.4 3-D cavitation bucket chart of t- & m-series propellers
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Fig. 5.3 3-D cavitation bucket chart of p-series propellers
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Fig. 5.6 3-D cavitation bucket chart of ag-series propellers
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Fig. 5.7a Circumferential distribution of
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Fig. 5.8 Circumferential distribution of
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Table 5.1 Effect of various parameters on
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Fig. 5.11 Circumferential distribution of

Cjwse of ag-series propellers
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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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