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Measurement of Cavity Thickness Distribution on

Marine Propellers by Laser Scattering Technique

By

Yoshitaka UKON and Yuzo KUROBE

Abstract

For the purpose of prediction of hull pressure fluctuations induced by unsteady
cavitation on marine propellers, it is very important to estimate cavity volume on the
propeller blade. In this report, a new method has been developed for measuring the
cavity thickness distribution on model propellers operating in non-uniform flow by utilizing
the laser scattering technique. Cavity thickness can be obtained from the measurement
of the distance between the laser scattering point on the propeller blade surface and that
on cavity surface. In the present measurement, the cavity thickness was also measured
by pin method which has been used by Japanese investigators, in order to compare with
the measured values by the laser scattering technique.

From the results of the measurement, it is concluded that the present technique gives
significant measured values of cavity thickness. It can be said that the laser scattering
technique has several excellent merits that the analysis of measured data is simple,
precise, inexpensive and so on.

It seems that the angular position of the maximum cavity volume corresponds with

that of the maximum pressure fluctuation.
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Fig. 1 Schematic Drawing of the Arrangement of the Measurement System
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Fig. 3 Circumferential Wake Distribution

Table 1 Particulars of Model Propeller

MODEL PROPELLER NO. 0123
DIAMETER (m) 0.250
BOSS RATIO 0.180
PITCH RATIO 1.264(0.7r) .
EXPANDED AREA RATIO 0. 800
BLADE THICKNESS RATIO 0. 050
ANGLE OF RAKE 7.5°
NUMBER OF BLADES 6 B
BLADE SECTION SRI-a

Table 2 Experimental Condition

Pgemeral | 1| 2 |
n (rps) 15.0 o
Kr 0.357
on 481 | 4.08 | 3.34
alas 0.6
Gw (°C) 27
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Fig. 4 Sketches of Cavitation Patterns (Condition 1)

Fig. 5 Sketches of Cavitation Patterns (Condition 2)

Fig. 6 Sketches of Cavitation Patterns (Condition 3)
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