528 455 10 FE AR 2 Vol.28 No.10
2024410 A Journal of Ship Mechanics Oct. 2024

LEHS . 1007-7294(2024)10-1486-10

1E 14 51 Sk T HE e 22 255 Rk 3h I ) A MR 5

R, HERE, B 8, x| B R &Y
(1. bR TR HUAS 42924 Be , dbat 1000815 2. LIS B Rk~ T, Bz H AR 5L & FEEH SR E,
Wiz B ARSI TS L0, 1 2001355 3. db Rt # T oR2: R AH .0, FFK 401120)

FEE A1 T M ARHREAE (HSP) , R T 2237 [ 20T 0 R G0 , (625 WK 18 PN T R MR E 26 2 1 3 Ak B2 FE Ik 3l
JEFVRRER IS IRIT , PRI 1 T AR BRI 25 (LB R e 2 23 W ik 20 R 0 RR e s o X8 SRR B - Bt B A
23 YOS YA 5 225 U P TR 2 VLRI i 2 06, (IR 3l He 0 5 2 AR BRIR A A OG . AEJC2S I O T, X L 4%
Wi B35 6T Tkl He g (R ), — B Ay S A3t T 220 i A I e MR 5 2 967 AR S, AR T A T
A B 2 Dk Bl P BB R W A5 A, Dk Bl s B S g A et D S AR Dk 30 MR S S R o, s 3
F T FEBR IR Z, A5 A0 0 2 5 24t IR AR 8 2 VLI Bkl P g o B A3 43k B S 4

KRR - 2k WBER; Wk E 5 RS

RESES: U664.33 SCRRFRIRAD : A doi: 10.3969/j.issn.1007-7294.2024.10.003

Propeller cavitation and induced pressure fluctuation
in non—uniform wake
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Abstract: In order to study the propeller cavitation and induced pressure fluctuation in non—uniform wake, a
multi—field synchronous measurement system was used to carry out tests in a cavitation tunnel for a highly
skewed propeller (HSP) and explore the influence of advance coefficient and cavitation number on the propel-
ler cavitation performance and fluctuating pressure characteristics. The results show that the propeller cavita-
tion appears in the test mainly in three types: back cavitation, face cavitation and tip vortex cavitation. Low—
frequency pressure fluctuation is highly correlated to the cavity volume oscillation. Under non—cavitation con-
dition, the first blade passing frequency is the main component of pressure fluctuation while the amplitude of
higher blade passing frequency component can be ignored by comparing the contributions of each blade pass-
ing frequency component of the whole pressure fluctuation. Under cavitation condition, the unsteady cavita-
tion has a great impact on the pressure fluctuation. The higher blade passing frequency components can be
obviously observed, and the amplitude of main frequency pressure fluctuation increases significantly.The vari-

ation of pressure will become more observable with the increase of intensity of cavitation evolution process.
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The higher order blade frequency component of pulsating pressure increases obviously when tip vortex cavita-
tion is present.

Key words: cavitation; propeller; fluctuating pressure; non—uniform wake
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Fig.1 Scale model of highly skewed propeller
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Fig.2 Test set—up and non—uniform wake of HSP propeller
1.2 Bkt E LM E 7 %

N T oy TR RERE AR RE R A A5 Dk sl e R, SR P s UL -5 k2 sy [R] 2  AR E
WK 3R o RHIDT 2wl Bt 19 Y3-S1 s A PSS i h S 2 B 25 PRI A sh 584k
AR PP AREAE , SRAAI K [ =2520 iz, MU BRIE SR e T35 1] R0, AR P K BE A M A2 22 A =360%n/f=3°,
K H L AT B I 9 BY —924 F& AL S AR DN SR BE SR Bk Bl i T, FLAR AR Dy 70 kPa, SRAE A
020 480 Hzo LGRS IR 5 1 YD-28 ZhaS N AR UMK , F i B S BB A7 28 R AR AT, foe ) i
EEIPENL . RS B, [R5 i 2 e A AL UL 28 GE R0 bk sl e g 0 e 22 45 1) 50 dh At



55104 M7 5245 AR SRR R e s ik sl - 1489

NI 52 BH 22 1) B 373 ] 25 0

el

o

25 3HAHM

Efrdn
(Labview, B&K)

3 RS2 A B Wk sl 6 0 TR) AL it R G i R
Fig.3 Schematic diagram of synchronous measurement system for transient cavitation and pressure fluctuation
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Fig.4 Layout of propeller pressure fluctuation measuring points
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Fig.5 Propeller cavitation bucket
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Fig.6 Three typical cavitation types
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Fig.7 Cross correlation analysis of pressure signals
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Fig.8 Time—frequency analysis of pressure fluctuation for different cavitation types
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Fig.9 Time—domain signal of propeller pressure fluctuation
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