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Comparative Tests on Prope,ller Cavitation in the Wake
Behind Ship Model and that in the Non-uniform Flow
Simulated by Wire Mesh Screen

By
Hiroyuki Kapoi, Michio OkamoTo and Mitsuo YOSHIDA

Abstract

The large cavitation tunnel of the Ship Research Institute has two interchangeable working
sections.

The smaller one (No. 1 working section) has a circular cross section of 0.75m in diameter in
which propeller is tested in non-uniform flow simulated by wire mesh screen. The larger one
(No. 2 working section) has a rectangular section of 2m in width and 0.88 m in depth in which
propeller is tested in wake behind ship model.

However, relationship between cavitation pattern of the propeller in non-uniform flow simulated
by wire mesh screen and that in wake behind ship model has ever been compared scarecely.

Therefore, the differences of cavitation patterns of the propellers, tested by means of the
above mentioned different experimental techniques, have been investigated using three geosim ship
models and corresponding three propeller models. Axial velocity distribution tn the No. 1 working
section was simulated by wire mesh screen, which was almost similar to the axial velocity distri-
bution behind ship model measured in the No. 2 working section.

As the results of the tests, following conclusions were obtained.

1) At the same angular positions, extent of the sheet cavitation on the propeller blade in
the No. 1 working section was much larger than that in the No. 2 working section.

'2) Processes of the appearance and desinence of the sheet cavitation and cloud cavitation
between the No. 1 and No. 2 working section were also very much different.

3) Many reasons can be considered with regard to the above mentioned phenomena. One of
the main reason may be considered that the nominal wake distribution’ can be simulated, but the
effective wake distribution become much different distribution when propeller is operated. However,
this fact did not yet substanciate. In order to solve the problem, development of the flow measur-
ing technique by using Laser Doppler Velocimeter is expected.
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Table 1 Principal Particulars of Models

. Remarks; D’=Draft of ship model
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M.S. No. 0234 0274 0275 |
Lpp . (m) | 6.960 | 5.800° 4.930
B (m) 1.009 | 0.814 | 0.715
D' (m) | 0.43 | 0.363 | 0.309
MP. No. | o045 | ou6 | 0147
Dy (m) 0.258 | 0.215 | 0.182
s 0.180
PID (0.7R) 1.035
EAR. . 0.758
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Fig. 2 Propeller model
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Fig. 6 Results of P.O.T of the propeller models
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Fig. 7 Explanation of cavitation patterns
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Fig. 8a Comparison of cavitation patterns. (M.P. No. 0145)
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Behind _Condition

M.P.NO.O145 Kr: 0.192
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Fig. 8b Comparison of cavitation patterns (M.P. No. 0145)
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Fig. 10a Comparison of cavitation patterns (M.P. No. 0147)
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Fig. 10 b Comparison of cavitation patterns (M.P. No. 0147)
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