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Experimental investigation on resistance and propulsion of sub-
merged waterjet propelled ship in model—scale

JIANG Jia—bing'> ", DING Jiang—ming'® "2
(la. Key Laboratory of High Performance Ship Technology (Wuhan University of Technology), Ministry of Education;
b. School of Naval Architecture, Ocean and Energy Power Engineering, Wuhan University of Technology, Wuhan
430063, China; 2. Hainan Institute, Wuhan University of Technology, Sanya 572000, China)

Abstract: Propeller open water tests, hull resistance tests and self—propulsion tests were carried out on two
ship models propelled by submerged waterjet and conventional propeller respectively. Detailed analysis was
done on the variations of propulsive performances of the submerged waterjet, propeller as well as correspond-
ing hull-propulsor systems. Results show that: (1) the propulsive efficiency of submerged waterjet in open wa-
ter is equivalent to that of the propeller in model scale, with the maximum efficiency around 0.72, while the
high—efficiency operation range of submerged waterjet is wider than that of propeller in open water; (2) com-
pared with propeller ship, the simpler stern—appendage arrangement of submerged waterjet ship can effective-
ly reduce additional hull resistance caused by stern appendages; (3) at Fr = 0.20 and Fr = 0.26, the overall
propulsive efficiency of submerged waterjet ship model in self-propulsion is 64.7% and 66.1%, which is
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its corresponding hull geometry.

1.2% and 5.3% higher than that of propeller ship respectively. The corresponding absorbed power of the sub-
the submerged waterjet propelled ship shows a better performance of propulsion and energy saving. This

0 5l

merged waterjet is 9.41% and 15.4% lower than that of the propeller at two speeds respectively. Generally,
Key words: ship; submerged waterjet propulsion; resistance and propulsion; model test
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study provides a meaningful reference for the integrated design and optimization of submerged waterjet and
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Fig.1 Geometries and stern arrangements of ships propelled by screw propeller and submerged waterjet respectively
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Tab.1 Geometric parameters of the hull and propulsor models
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Fig.2 Overall circulation and working section of SSSRI cavitation tunnel

(&1 3 i 5 M /R HE 1A 2 IR T2 A58 S ) 2 T[]
Fig.3 Pictures of submerged waterjet and propeller model to be tested
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Fig.4 Propulsive performances of submerged waterjet and propeller models in open water
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Fig.7 Variations of hull resistance (C), draft (6) and trim angle(o) of ship hull with and without

appendages for two different propulsion modes
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Tab.2 Increased resistance due to appendages for two different propulsion modes
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