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A study on the improvement of cavitation inception speed for controllable pitch propeller in the

actual warship
Yong-Su Lim' - Kwan-Jun Jo' - Je-Gil Yeun®
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Abstract: If cavitation occurs in propeller, it generates vibration and noise accordingly which results in low efficiency of
propeller. It's important to increase cavitation inception speed(CIS) since the noise of cavitation increases significantly from the
beginning of cavitation. This paper describes the result of actual observation and measurement onboard ship with controllable
pitch propeller(CPP), so as to verify the first occurrence phenomenon of cavitation. The research suggests new type of control-
lable pitch propeller with improved CIS at the bolt as it started with bolt cavitation as result of observation. It's not found bolt
cavitation on the CPP proposed in this paper, furthermore its CIS is increased approximately by 4.5 knots than the existing
CPP. The result of the research can be used for development of low-noise CPP and improving performance of CIS.
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Table 1: Variation of avoided detection distance, sound

power level according to CIS [4].

Variation of Okmot | 05 10| 151 20 | 25 | 3.0

(inc(::rfsise) (basic) | knots | knot | knots | knots | knots | knots

Variation of
sound power || 0 dB
level (basic)
(decrease)
Variation of
avoid 100 %
detection || (basic)
distance

1 dB|2 dB|3 dB|4 dB|5 dB|6 dB

85 % |74 % |63 % | 54 % |47 % |40 %
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Table 2: Specification of CPP

Item Specification
Number of blades 5

Diameter of propeller 4,200 mm
Hub-diameter ratio 0.286
Expanded area ratio 0.765
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(a) about 14 knots (b) about 25 knots

Figure 4: Bolt cavitation inception speed on the pressure
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Figure 5: Configuration of blade bolt(before and after

improvement)
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Figure 6: Cavitation inception speed on the pressure side
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Table 3: Result of observation in the actual warship

(before and after improvement)

Before improvement After improvement
knots | pressure side | Pressure side|Pressure side|Pressure side
blade bolt blade bolt
25 O O O x
20 O O O x
19 O O O x
18.5 X O O x
18 X O X x
17 x O x x
16 x O x x
15 X O x X
14 X O X X
13 X X x x

x : No cavitation O : Cavitation
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