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Fig. 1 Model and grid of tidal current turbine
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Fig.2 Validation of numerical simulation method

for tidal current turbine
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Fig.3 Visualized nephogram under numerical simulation

method of tidal current turbine waves

JER L., w3 (o F L, AR oy b
R Bl B A A i TR R A B L i R R R
I B B = AR R . E R R BT I 1) 2K AL
L 3 R A AR A 3R O 3 L L 9% e R Y O S
AR TR AR U I AR v 5 R AR R Y B D) R 4 s
g1 25 A, T B0 R B A X K ER AL R AE AN
A

PR GE JRE  ARE M  OK AR B % 2 e R R
FR 5 ) 76 SR T 58 3800 W 8 O 8] 15 m b &4
B — A e 5% WM — S A RE K AR L. BRI 4
MRS TR R ILIE 4, BB 4 ATAHTLNO. 1K
HLAY R R ELE B B AL T NO. 2 KA L, X
BRI 235 M T — AN 7K B8 B A R 3k, OF i Ik 4% 7%
S EEL. Wi B HERERG X T —A Kl
SES RS L 7E i R R AT W A 45 AR LR
4(b), Hod, SRR T Y fhiE Jy
g, R A AT AL N IR G 3 6 s B E B
P R E RS JLF- TR 4 . 6~10 s B B BE PN . 1 2
BER PR I 22 5, H 6 s X — A 22
3 LA IR B I 5 A 2K B BIL 22 T 1 [ B 3k AR 1)
Go X IR0 R AR X I A 2l 1 R e S
FEAE A M T TIE B 2 3 [R] AR 52 7K e ML 671 3K
FIREE AR IE 10 s BHEAE 5. 530 2257,

100

Of », = NO.IKEH

4 -100 -~ NO.2KEH
g -200

i -300

% -400

1y -500

5600 %,
REF (m-s") %'700 \;‘\'
B B0 T e s 10
B98)t/s
(2) ZERALKENEERPHY (b) BIRABSIKEENIERIR
AAWEEIIRE SR WL,

B4 KBRUNERNFEABIESEZWHYATRLEE
Fig.4 Visualized nephogram of influence of turbine

wake on subsequent turbine operation
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Fig. 5 Schematic diagram of blade surface distribution

and pressure pulsation curve of hydraulic turbine
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Numerical Simulation of Flow Characteristics of Horizontal

Axis Blade Tidal Power Turbine Under Sea Waves

WU Zhao-yang, XIE Zhan-shan
(School of Mechanical Engineering, Nantong University, Nantong 226019, China)

Abstract: In order to study the influence of high tidal current velocity on the dynamic characteristics of horizontal axis
tidal turbine under free wave conditions, STAR-CCM-+ was used to establish a numerical calculation method for the hy-
drodynamic characteristics of tidal energy turbines under sea wave conditions. The law of wave influence on the rotation of
tidal energy turbines and the characteristics of wake flow generated during the rotation were obtained. The results show
that the amplitude and frequency of the angular acceleration of the tidal energy turbine are affected by the waves, but the
fluctuation amplitude is less than the wave amplitude, the variation frequency is higher than the wave frequency. The
wake flow produced by the rotation of the hydraulic turbine will make the flow field around the next hydraulic turbine
more chaotic, and will have an impact on the blade rotation, turbine shaft load and energy utilization efficiency. Based on
the analysis of the changing trend of pressure fluctuation, it is considered that the wake flow has little effect on the fatigue
damage of hydraulic turbine.

Key words: horizontal axis blade tidal power turbine; hydrodynamic characteristics; waves coupling; wake character-

istics; pressure fluctuation





