¥134% 2 RIS U ] B Vol.13 No.2
20184F 4 H Chinese Journal of Ship Research Apr. 2018

[ 2& H kg it 3k : hitp:/kns.cnki.net/kems/detail/42.1755.T].20180411.0904.019.html BAFIMEE : www.ship-research.com

SIS BoTh, BB, 250,55, NACA 00124F 87K K 3l Jy R R —HEBUERIL) 1. h EAARATSY,2018,13(2) : 7-15.
LVY B, TIAN X L, LI X, et al. Two—dimensional numerical simulation of NACA 0012 flapping foil hydrodynamics[]].
Chinese Journal of Ship Research,2018,13(2):7-15.

NACA 0012 125K B K 3 )k PER) - 4E B

FUGHE', HIUFZE 2, 200, R AR
| i@ Ak EEITRERE L LK E, EiF 200240
2 ARG R T R % A T F 6T L, ¥ 200240

# E.[ B8] N TIFOKE R KSR X IR AL TR, [ 3 ] X IR T AL Bl K 3
PEERE AL, FE T STAR-COM+ 8R4 1 3 AR 5 [ A AH B AR T (DFBDAEER , SR T SST k- IR, AE400 4 345 30 ALK
BAE— AN B ST UTE 3 T AR SR Sl B WS BR A A I e I TR A R X NACA 0012 B 7K 311
eI R B [ 48R ] P FLA5 R R, Wi i 07 1 v] LU RS OK S AR Sl B, H g sl e i 7 1 i ds 34
e A F BT A L/ 30% 4245 5 W FRIATLK 38 fe R B A6 £ F 20° B 3T B, 7K 35 1 7K Bl g M e e A 5 S 344
J7 FBUHE — 0 30 PR P B8 v T TR AR B 3 A T A A L [ 438 | X — &5 T SR AR ST I TR AL I R B LA R TR
AR A T K Eh Tt Re R &%

KRR BRI vehigl; RAM ; HESETERE

hESES: U613 NEFRERG A DOI:10.3969/j.issn.1673-3185.2018.02.002

Two-dimensional numerical simulation of
NACA 0012 flapping foil hydrodynamics

LV Yuanbo'?, TIAN Xinliang'?*, LI Xin'*, SONG Chunhui'*
1 State Key Laboratory of Ocean Engineering, Shanghai Jiao Tong University, Shanghai 200240, China
2 Collaborative Innovation Center for Advanced Ship and Deep—Sea Exploration, Shanghai 200240, China

Abstract: [Objectives] In order to study the impact of the hydrodynamic performance of foil in the
design of a wave glider, [ Methods | on account of the characteristics of the oscillating foil when the wave
glider is heaving, and based on the Dynamic Fluid Body Interaction(DFBI) module in STAR-CCM+ with
the SST k-w turbulence model, the passive oscillating process of foil when it is forced to heave is
simulated. The effects of limit angles, wave heights and frequencies on the thrust coefficient of NACA 0012
flapping foil are investigated. [ Results] We find that the passive rotation method can effectively simulate
foil oscillating process, and its thrust coefficient is about 30% smaller than the coefficient obtained by the
active rotation method. Moreover, the maximum limit angle of a wave glider of around 20° gives a better
hydrodynamic performance. The numerical simulation result indicate that the thrust coefficient increases
with the increase of wave height and wave frequency in a certain region. [ Conclusions | This can provide a
reference for propulsive performance and hydrodynamic performance under different states of the sea.
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Fig.1 The motion theory of the wave glider
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Table 1 The mesh size validation
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size meshes overset meshes background value of C;  value of C; error/%
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Fig.5 The pressure coefficient distribution of the wing surface

with different meshes
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Table 3 The calculation conditions for active oscillating wing
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