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Influence of controllable parameters on the performance of
water-surface bionic vector propeller
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Abstract: To solve the problem that the propulsion mechanism of amphibious platform is complicated and the
navigation velocity is low, the first step was to study the bionic mechanism of the vector propeller and design a new
type of water platform and amphibious platform based on the kinematics of basilisk lizard’ s feet. The bionic effects
that the propeller rotates in air cavity and the platform sails in hydroplaning state with pitch 10.6° angle were
realized. Then, the dynamic mechanics model of water-surface platform’ s hydroplaning sailing was analyzed with
the ITATU theory, and the model of flow fluid of plan rotation was set up. Based on the analysis of the force
characteristics of one blade and output of the propeller, the optimum axle height of the output and the
comprehensive influence of navigation velocity and rotation velocity on driving output were obtained, and numerical
calculation was validated by the test system. The results indicate that periodic output of the propeller can be
deduced from the three-dimensional driving output of one blade. As the axle height rose from the water surface, the
amplitudes of the lift and moment firstly increased and then decreased. The thrust decreased monotonically and the
maximum values of three-dimensional driving output corresponded to different axle heights. As a whole, the thrust
and the moment decreased with the increase of navigation velocity and increased with the increase of rotation
velocity, and the changing trend of the lifting force was different.
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JK It WP F- 15 BE A8 12 i /K L 5 o il 5 36 5 X
A AR D80 AT AR I ) B AR . 9 2 S
WP 5 BOAZ AR (L 7K TP 15 A B2 e 2 R 7K
VRS gt —ZEHE 7, JoRk N TR AT e B
BB PR U T, G B oK R e e A i I
RBCRESRN R, W £ 0F 55 S e 2
R IRSI PR RE.

Kim B 2017-09-28
E£WAE: EZKHMZER I H (NHA15063)
EE A skME(1989—) 55 1t
BN (1964—) , 55 #dz , A S
BEMEE. BN, lvjiangangl @ sina.com

PN S IR R R, K 22 S e i R T
Jr1a), LAR: 156 U0 S, oK T 2 e 5 s K 4 ik S
F. Horb % Gibbs A 311 #Y Humingda 7K Fifi P
WG RN FE IR WO B AR 8N 1K EATATREL T 26
Dobbertin 23 7] 33 7 PIRGIA 4= Hydrocar , i i %
JE RIS T e it b e AL A 4R ey TR RE L (L
Zr AN ER S, S T FasH BT
1L Shaitey ; BV 5 i 2R E 1 i & i, e 240
WIS, AR T e AT B RE RN A PLELSK .

UEAERE N B Wis s AT b BT S AN Bt Herp
K ke A HEE 2 sh 22 ad B AR DEARaE B 1 3035,
PP 6 38 P e E A0 S At T R DL Oy



<172 - moR EOL Ak ok o E R

5 50 %

AW IR T SRR T — Rl R A ST
0.2 m/sHREEMRET T2 3, JF AT LIS 5 0.3 m S5
B AR R T T —Fh B 9 AT I iE B BT
H AR TENLES N, TE Bl K 48 R Gz 8l | If
oS T il A BH VR 3z B A AT T 3 e
T — A R T I Z shER ik T A B
o) A BT T it — A4 .

e % T 8% 2 /K T A 5 T 3K 1.5 my/s, 7E )
G YK FAs SR BT XX RS K S B AT
1, FLOYD S, #R K2R 5500 1 DU FT A & B K BL
Fa) , 3 Ao A o R DL A AR SR T 2 K IR
SRS KATHE, IEE— 2 3w R e e g o
fRife gt b 4R m P RE IR BT B K as 3, T 4R H
TR ket A, SCHL T = AR AR S i A 2D
IR

AR SO IRA ST R e R 2R 0 05 A LBE , 25 5
JIEN A B TR T 5 R F- 5, TR R AL
FAZE D A ROR: 3 - 6 B R RO s S i
b2 T SARUE s SE AR Y | 43T 5 1 X6 B B 1
RERRZI , I AT IR G I0AIE , IR Sl R S 1.

1 AR B A
1.1 &gt 5HEVNESHh

e A3 0T 53 3 3k A 25 B K SR T bR 114 K T 5
A K R 4R 3 A B B R B, S5 RN
W I 1(a) .

X PRZk

3 0 -/'3 P
(b) B
B 1 RS ok T 7 Fp B A i
Fig.1 Basilisk lizard treading process and ankle trajectory
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Fig.2  Vector propeller structure and motion schematic diagram
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Fig.3 Structure of water-surface platform
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Fig.4  Structure of amphibious platform
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Fig.6  Navigation experiment on the platform
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Fig. 7 Mechanical analysis of amphibious vehicle in the

hydroplaning state
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