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Abstract: [Purpose] To investigate the open-water performance of propellers under different oblique flow
angles and submergence conditions, [Method] model tests are carried out under multiple operating
conditions. A certain type of propeller is taken as the research object, open-water tests are conducted in a
deep-water towing tank with the ratios of immerge depth /4 to propeller diameter D set as 0, 0.5, 1.0 and
1.6, and oblique flow angles set as 0°, 4°, 8°, 12° and 15°. The thrust coefficient K, torque coefficient K|,
and open-water efficiency # under different advance coefficients J are calculated for each condition, and
the variations in the open-water performance of the propeller across different conditions are compared.
[Result] The results show that when the submergence ratio #/D=0, 0.5, the open-water performance of the
propeller decreases significantly due to the occurrence of ventilation. The open-water performance at
h/D=1.0 is slightly lower than that at #/D=1.6. When A/D=1.0 and 1.6, the open-water performance
increases slightly with the increase of oblique flow angle. [Conclusion] In the process of propeller design,
appropriately adjusting the propeller angle can improve its propulsion performance. The research results
can provide some references for the design and testing of propellers.
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Fig. 1 Schematic Diagram of Open-Water Test Installation

4



WRAR S, 41T IR A T Rk 2 00 MK b AR X3

2 FRMSRARIE TR

NAIE TR BB e S AE AN R TR AR AR R P
fie, 1E_ BN SRART ST IR A 5 IR K
WK IR T R A EOKREE . KK 192.0 m.
% 10.0 my KK 42m, HEZFHEEIEEN 0.2 m/s~
9.0 m/s. BRHEIARIY WL 2. WOKS) AR K ERE
93924 N, e Al A E N-15°~15°, LA 3.
WK s e I P 4, R BT FH R i A Sy K
bR, %R O RMOKRE AT E b, 45
FLSCHR8]e AR MAAAE 7Y T R &5 SR 5
BRAEXT L, 39 R R

B2 iZrERiER
Fig.2 Propeller Model

B3 kst AR BE
Fig. 3 Longitudinal Angle of the Open-Water

Dynamometer

W2 e 2 M R 4% D=250 mm, M3 4,
LI HEy 0.48, AR E DN 3.522 mm, HRFEEL
P/ D=0.803 20 TEAS[F HhUTIRFNAS [ RHA A 50
T, RIHHE N=161/s, /KIEN 194 °C, HEN
998.329 1 kg/m’, IZ#hFMEREv=1.018 2x10 *m’/s,
BT B AR SR E IR 6.2x10°, X5 T

DU 1, Mo, YR EE R TTER S IR e AR Y B AR
RILCAE . B ARG R, MUKBI I PR LR
FEABCT IS T 54 O, BET AT 2 HE
JIEH Ko I RB Ky MUK n. T HE )
SR AT 2, HURHALA K 91 A B D A A RN
PR, IR 52 AR 22 7, A&7
TR E S ARz, RO 1 R A AT
Wit

B4 Mkt rE
Fig. 4 Schematic Diagram of Open-Water Test
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Tab. 1 Working Condition of Propeller Model
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Fig. 5 Open-Water Performance of Propeller at Different
Depths Under 0° Flow Angle
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Fig. 6 Open-Water Performance of Propeller at Different
Depths Under 4° Flow Angle
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