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Improvement of the Thrust Efficiency of Robotic Fish with Added Spring

YU Jing-hu,ZHU Chang-an,CHENG Gang ,CHEN Hong ,ZHANG Yi,ZENG Yi

(Institute of Engineering , University of Science and Technolagy of China , Hefei 230027, China)

Abstract : On the basis of the slender body theory of James Lighthill , this paper calculates the thrust efficiency of robotic
fish with the law of conservation of energy, the law of momentum and the law of wave. The equation of thrust efficiency
with the parameterized spring coefficient is established and the equation is simulated. Simultion results show that the effi-

ciency of large robotic fish can be increased greatly by adding spring . It may be a new idea for the research of large scale

autonomous underwater vehicle .
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Fig.l1  The coordinate system of fish in the fluid
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Fig.2 The robotic fish with three sections
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Fig.3 The added spring of the tail fin
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Fig .4 Experimental image analysis of the three-sectioned robotic fish
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Fig.5 Curve of the increased efficiency value

FEIRLEZHUAAS R REAth b | L3S 1) s A B
Ko AR R i I 28 2 B AR R AR 5K

(14) 79 B804 v (10 (i Bl 1k R B iy AR 4K ol
e s il s aTLUR I R s R ECH — AN
A IR SRR T BT A I R 5 D Ak £
Ty AEAGEE A S 0 T P A T e AR T 2
PERBUNB—E BB AU B3R s 17 AR ML
BRI OE 2 B AR R Bt RECK
TEUN TR 5055 A B8 58 4% R 0 i
A W — 30 oy I AFAE R A R A P
SR LT 07 S S 40, S AR 1 B R AL K AR
b2 oA 4118 3 S 506 N — AN SR 1
PERE K, .

4 %51 (Conclusion)

AR SO R B EG S A B T A R
st e R 0 AL A B HERE R Tk O
AL S5 77 ECAR G A KA T 5 R L A B e
FA AR FCSE IR B 5 e B 2R R v 4 AR L
s B SO (M o T SR P b L P R R AT
KON R R 5 ) A ) 2 5 AR L 2 1 32 2)
KB A D B LEAE AT 5% 0 TN B fR (7 A L%
HRUE AR TR R K B AR B AR AN
T JRR M 98 T s P 2 ) o SOl AT B 2 ) Al
(AR T 7K B0 A8 DRI a2 X - R
FRIZK T AT SR B 38 on st 2 gl A A i X
R M I D AL 5 w47 AR B R — A

( N#EE 438 TT)



