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ABSTRACT

The motion of living organisms such as birds, fishes, and insects, has been analyzed for the purpose of the design of
MAV(Micro Air Vehicle) and NAV(Nano Air Vehicle). In this research, natural motion was considered to be applied to the

determination of the geometry and motion of AUV(Autonomous Underwater Vehicle). The flapping motion of a number of

hydrofoil shapes in AUV was studied, and at the same time, the optimization of the hydrofoil shape and flapping motion was

executed that allow the highest thrust and efficiency. The harmonic motion of plunging and pitching of NACA 4 digit series

models, was used for the numerical analysis. The meta model was made by using the kriging method in Optimization method

and the experimental points of 49 were extracted for the OA(Orthogonal array) in DOE(Design of experiments). Parametric

study using this experimental points was conducted and the results were applied to MGA(Micro Genetic Algorithm). The flow

simulation model was validated to be an appropriate tool by comparing with experimental data and the optimized shape and

motion of AUV was turned out to produce highest thrust and efficiency.
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Fig. 4 Variation of mesh for
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Fig. 2 Flapping motion of applying to AUV
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Table 1 Value of Water applying to AUV
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Table 2 Range of design variables for flapping motion
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Table 3. Results of the OA(Orthogonal array)

Model ‘ G ‘ n ‘ h ‘ 0, ‘ 1)
Thrust
NACA6235 3.526 0.308 05 24 90
NACAZ2530 2.516 0.29 05 12 100
NACA1420 2.33% 0.389 05 27 9%
NACA5B520 2.327 0.303 0.8 18 105
NACA3635 2.325 0.292 05 15 105
NACA6312 2.244 0.337 0.8 24 90
Efficiency
NACA4330 1.934 0.440 2.5 12 35
NACA1420 2.33% 0.389 2 18 100
NACA4740 1.752 0.344 2.5 12 5
NACA6630 1.807 0.343 2.5 10 9%
NACA3440 1.653 0.342 2.5 27 105
NACA6312 2.243 0.337 2.5 18 6!
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Table 4. Optimal value of Micro Genetic Algorithm (b= 0.5)

Type Optimal value
m 3914
p 2.549
Design T 29.033
Variables h 0.800
0, 23.120
® 89.991
Thrust Coefficient G 217938953
Efficiency n 0.421977507

Table 5. Optimal value of Micro Genetic Algorithm (b= 0.6)

Type Optimal value
m 2.993
P 2.341
Design T 28.187
Variables h 0.797
b, 25,702
® 87.934
Thrust Coefficient G 2.11102749
Efficiency n 0.4453822463

Optimal hydrofoil

Ct

15 2 25 3 35 4 45

Flow time

Fig. 11 Thrust graph of Optimal hydrofoil
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