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Cavitation Test at High Reynolds Number
Using a Partial Propeller Blade Model
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Dept. of Naval Architecture and Ocean Engineering, Pusan National University™

Abstract

As the scale factor of model propellers utilized in cavitation test is about 40, it is difficult
to find out practical countermeasures against the small area erosions on the blade tip
region throughout model erosion tests. In this study, a partial propeller blade model was
used for the observation of cavitation pattern for the eroded propeller. A partial propeller
blade model was manufactured from 0.7R to tip with expanded profile and with adjustable
device of angle of attack. Reynold’s number of a partial propeller blade model is 7 times
larger than that of a model propeller. Also, anti-singing edge and application of
countermeasures to partial propeller blade model which produced in large scale can be
more practical than a model propeller. For the observation of cavitation at high Reynold’s
number, high speed cavitation tunnel was used. To find out the most severe erosive blade
position during a revolution, cavitation observation tests were carried out at 5 blade angle
positions.
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Fig. 2 Blade tip erosion on the propeller of the
subject ship

Table 1 Main particulars of propeller attached to
the subject ship

Propeller diameter 8.6m
Number of blades 5
(P/D)mean 0.9100
Expanded area ratio 0.6100
Delivered power 23,000 kW
Rotational speed 83.0 RPM
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0.700R | 0.9259 | 0.2759 | 3.46 | -0.0185 | 0.0148

(Kerwin and Lee 1978)2
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0.800R | 0.9246 | 0.2754 | 10.09 | -0.0229 | 0.0106
0.850R | 0.9209 | 0.2664 | 14.10 | -0.0234 | 0.0087
0.900R | 0.9082 | 0.2488 | 18.57 | -0.0210 | 0.0068
0.950R | 0.8645 | 0.2135 | 23.51 | -0.0141 | 0.0048
0.975R | 0.8244 | 0.1659 | 26.15 | -0.0084 | 0.0038
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Table 3 Pitch angles of a partial propeller blade
0.996R | 0.7796 | 0.0704 | 28.45 | -0.0016 | 0.0030

model
1.000R | 0.7698 | 0.0000 | 28.90 | 0.0000 | 0.0029
(Note) D: Propeller diameter, P : Propeller pitch Position Pitch angle, ¢, (deg)
C : Chord length, r : rake, t : thickness
0.700R 14.49
o _ 0.800R 12.63
22 Tz I 22 15 S5+ 2
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Table 4 Test conditions of a partial propeller
blade model

No. | @ [deg] | &yyq | Uy Oy

43° 6.8 | 2.0 |0.3749 (at 0.70R)
43° 6.8 | 2.0 |0.2028 (at 0.95R)
50° 6.3 | 1.5 10.2052 (at 0.95R)
60° 5.8 | 1.0 |0.2134 (at 0.95R)
75° 5.3 | 0.5 |0.2231 (at 0.95R)
90° 4.8 | 0.0 |0.2374 (at 0.95R)
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Fig. 6 Sketches of cavitation pattern on the model propeller
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Fig. 7 Sketches of cavitation pattern on the partial propeller blade model
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Fig. 8 Cavitation phenomena of model propeller
at blade angle 40° and cavitation number 0.7 R

Fig. 9 Cavitation phenomena of large partial
blade model at blade angle 43° and cavitation
number 0.7 R

(a) Front view

(b) Top view
Fig. 10 Details of cavitation phenomena at blade
angle 75° and cavitation number at 0.95R

(a) Front view

(b) Blade tip detail view
Fig. 11 Details of cavitation phenomena at blade
angle 90° and cavitation number at 0.95R
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