
«上一篇/Previous Article|本期目录/Table of Contents|下一篇/Next Article» 

《船舶《船舶《船舶《船舶与与与与海洋工程海洋工程海洋工程海洋工程学学学学报报报报》》》》[ISSN:1002-2848/CN:61-1400/f] 期期期期数数数数: 2008年01 页码页码页码页码: 298--304 栏栏栏栏目目目目: 出版出版出版出版

日期日期日期日期: 2008-03-25  

Propulsive performance and flow field characteristics of a 2-D flexible fin 
with variations in the location of its pitching axis 

- 

WANG Zhi-dong1*; CONG Wen-chao1 and ZHANG Xiao-qing2 

1. School of Naval Architecture and Ocean Engineering, Jiangsu University of Science 

and Technology, Zhenjiang 212003, China 2. Det Norske Veritas, Shanghai 200336, 

China 

flexible fin;  pitching axis;  Strouhal number;  maximal attack angle;  propulsive 

performance 

- 

- 

A 

The thrust coefficients and propulsive efficiency of a two-dimensional flexible fin 

with heaving and pitching motion were computed using FLUENT. The effect of 

different locations of the pitching axis on propulsive performance was examined 

using three deflexion modes which are respectively, modified Bose mode, cantilever 

beam with uniformly distributed load and cantilever beam with non-uniformly 

distributed load. The results show that maximum thrust can be achieved with the 

pitching axis at the trailing edge, but the highest propulsive efficiency can be 

achieved with the pitching axis either 1/3 of the chord length from the leading edge 

in modified Bose mode, or 2/3 of the chord length from the leading edge in 

cantilever beam mode. At the same time, the effects of the Strouhal number and 

maximal attack angle on the hydrodynamics performance of the flexible fin were 

analyzed. Parameter interval of the maximum thrust coefficient and the highest 

propulsive efficiency were gained. If the Strouhal number is low, high propulsive 

efficiency can be achieved at low , and vice versa. 

参参参参考文考文考文考文献献献献/REFERENCES 

[1] TONG Binggang, SUN Miao, YIN Xiezhen. Summary of present research status home and abroad concerning with the 
respect to animal flight and swimming[J]. Chinese Journal of Nature, 2005, 4: 191-198(in Chinese). 
[2] TONG B G, LU X U. A review on biomechanics of animal flight and swimming[J]. Advances in mechanics, 2004, 1: 1-7(in 
Chinese). 
[3] WU T Y. Hydrodynamics of swimming propulsion. Part 1. Swimming of a two-dimension flexible plate at variable forward 
speeds in an inviscid fluid[J]. Journal of Fluid Mechanics, 1971, 46: 337-355. 
[4] ZHANG C, ZHUANG L X, LI X, et al. Analysis of hydrodynamics for two dimensional flow around waving plates[J]. Journal 
of Hydrodynamics, Ser.B, 2007, 19: 18-22. 
[5] BOSE N. Performance of chordwise flexible oscillating propulsors using a time-domain panel method[J]. International 
Shipbuilding Progress, 1995, 432: 281-294. 
[6] SU Y M, HUANG SH, PANG Y J. Hydrodynamic analysis of submersible propulsion system imitating tuna-tail[J]. The Ocean 
Engineering, 2002, 2: 54-59(in Chinese). [7] CHENG W. Underwater biorobot simulation and survey of control technique[D]. 
Harbin: Harbin Engineering University, 2004(in Chinese).
 [8] ZHANG X Q, WANG ZH D, ZHANG ZH SH. Hydrodynamic study of bionic propulsion for 2-D flapping foil[J]. Journal of 

Propulsive performance and flow field characteristics of a 2-D 
flexible fin with variations in the location of its pitching axis(PDF)

Title: 

作者作者作者作者: 

Author(s): 

关键词关键词关键词关键词: 

分分分分类类类类号号号号: 

DOI: 

文文文文献献献献标识码标识码标识码标识码: 

摘要摘要摘要摘要: 

导导导导航航航航/NAVIGATE 

本期目录/Table of Contents 

下一篇/Next Article 

上一篇/Previous Article 

工具工具工具工具/TOOLS 

引用本文的文章/References 

下载 PDF/Download PDF(574KB) 

立即打印本文/Print Now 

推荐给朋友/Recommend 

统计统计统计统计/STATISTICS 

摘要浏览/Viewed  

全文下载/Downloads  

评论/Comments  

 

373

241



Hydrodynamics, Ser.A, 2006, 21: 632-639 (in Chinese). 
[9] LI DY, LIU N SH, LU X Y. Force characteristics and vortex shedding of a pitching foil in shear flows[J]. Journal of 
Hydrodynamics, Ser.B, 2005, 17: 27-33. 
[10] DENG J, SHAO X M, REN A L. Numerical study on propulsive performance of fish-like swimming foils[J]. Journal of 
Hydrodynamics, Ser.B, 2006, 18: 681-687. 
[11] MIAO J M. Effect of flexure on aerodynamic propulsive efficiency of flapping flexible airfoil[J]. Journal of Fluids and 
Structures, 2005, 11: 1-19. 
[12] ZHANG Y H, JIA L B , ZHANG S W. Computational research on modular undulating fin for biorobotic underwater 
propulsor[J]. Journal of Bionic Engineering, 2007, 4: 25-32.
 [13]ZHANG X Q. Research on propulsion characteristics for bionic flexible fin[D]. Zhenjiang: Jiangsu University of Science 
and Technology, 2007(in Chinese). 
[14] ANDERSON J M, STREITLIEN K, BARRETT D S, et al. Oscillating foils of high propulsive efficiency[J]. Fluid Mech, 1998, 
360: 41-72. 
[15] GUGLIMINI Laura, BLONDEAUX Paolo. Propulsive efficiency of oscillating foils[J]. European Journal of Mechanics 
B/Fluids, 2004, 23: 255-278. 

- 

更新日期/Last Update: 2010-05-25 

备备备备注注注注/Memo: 


