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Investigation of hydrodynamic performance of contra-rotating

propellers with different design parameters

HE Dongya' **, WAN Decheng' **

(1. School of Naval Architecture, Ocean and Civil Engineering, Shanghai Jiao Tong University, Shanghai 200240, China; 2. State
Key Laboratory of Ocean Engineering, Shanghai Jiao Tong University, Shanghai 200240, China; 3. Collaborative Innovation Center
for Advanced Ship and Deep-Sea Exploration, Shanghai 200240, China)

Abstract; Thrust and torque of CRPs show evidently unsteady and periodic characteristics induced by strong interactions between front
and rear propellers. Some crucial design parameters, such as blade ratio, clearance between front and rear propeller and thrust ratio,
may exert influence on open water performance of CRPs. Systematical investigation of those design parameters may help us relieve
adverse interaction and recover circumferential kinetic energy at utmost. This paper firstly investigates the influence of blade number
ratio using CFD method, showing that thrust and torque agree well with their experimental counterparts, and CRPs with blade number
ratio 415 is more stable. Moreover, propulsion efficiency of CRPs is 8.73% ~ 10.2% higher than single propeller. Finally, influences of
different clearances and thrust ratios are investigated in detail. Based on computational results, it can be found that bigger clearance can
decrease undesired interactions. Meanwhile, under certain conditions, different clearances or thrust ratios, which are around 1, have
little influence on average values of hydrodynamics of CRPs.
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Fig. 1 Arrangement of contra-rotating propellers Fig. 2 Diagram of sliding mesh
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Tab. 1 Main design parameters of CRPs
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Fig. 3 CRPs with different blade ratios Fig. 4 CRPs with different propeller disc clearances
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Tab. 2 Comparison of hydrodynamics between CRPs and single propeller
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Fig. 14 Vortex structure distribution
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Fig. 21  Contours of axial velocity before disc of front propeller with different clearances
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Fig. 23 Contours of tangential velocity with different ratios
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Tab. 4 Comparison of hydrodynamics of CRPs with different thrust ratio
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