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Fig. I Bending stress produced by axial thrust

FIr L, AL A B A58 20 S 2 1 B i g7 A )
e KA il T HE O

0.5pmV’R ’C,
T o 1Td',3/32
X = 5 5 =C ( 10)
wd,’'/32
Kb, d, —FHL SR ER s d, —— IR BAL

WA,

HACER ) 7 A Y B R S N ) 5 SR
BIE H 6 2, 7 UE AT R e T % e S e e K
R 77, A G T 57 A0 AN 6 S Sk R I o
32 MR&=ERT /AN

M TR AR, W RE & HL K AR LT B e
Azl A O AR AR e it 1 0 R an &l 2 i
TRo XTI R AR K K EE L, 2 AR B 1) 5
Wi, A FHAE B R L RSl 4 T FI3 B R
T/3 o XFA n AW R HEIE AR & K AL, VE I #E
AN R b A

_F_1 ey
Fo—n 2inrRVCF (11)

~— 1/3

t~

N

a. fliia e g b. 58
K2 AKEEHUIT 2l 1) 4 R

Fig. 2 Axial thrust and torque on turbine
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Fig. 3 Stretching stress produced by centrifugal force
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Fig. 4 Bending stress produced by gravity
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RESEARCH ON ANALYSIS OF TIDAL TURBINE FORCE-RELATED
CHARACTERISTICS BASED ON SIMILARITY THEORY

Tan Junzhe'?, Wang Peng', Yuan Peng'?, Wang Shujie"?, Si Xiancai'’
(1. College of Engineering , Ocean University of China, Qingdao 266100, China;
2. Qingdao Marine Renewable Energy Key Laboratory , Qingdao 266100, China)

Abstract: In this paper, the force-related characteristics of tidal turbines are analyzed based on similarity theory of
hydrodynamics and its’ applications experience in wind turbines. According to the similarity relationship between tidal
turbines and small scale test models, the force characteristics between tidal turbines and small scale test models is
obtained. Then this paper explores the influence on force-related characteristics produced by the scaling of tidal turbines.
In order to validate the correctness of the similarity theory in tidal turbines, the scale model test is designed. Then the
force produced on the tidal turbines’ rotors with different diameters are tested and contrasted. The paper provides some
references for model test research and tidal turbine design.

Keywords: tidal power; turbine; experiments; similarity theory; analysis of force-related characteristics





