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Aircraft design and manufacturing for UAV

Hyun-Su Hwang?*, Seop Heo*, Jong-Hyuk Kim* and Jae-Sung Bae**

ABSTRACT

Since UAV has been developed, the demand of uav is increasing because of the advantage

which are no injury people and less cost.

because it will carry out each mission by only change payload. So,

Also, it has easy maintenance and adaptation

in this study, we

performed aircraft design and manufacturing which it could have maximum payload weight

when consider each mission has different weight of payload
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Fig 1. Graphical Classification of UAV
Table 1. General Classification of UAV
Category Range (km) Altitude(m) Endurance(hr)
Micro <10 250 1
Mini <10 350 <2
Close Range 10~30 3000 2~4
Short Range 30~70 3000 3~5
Medium Range 70~200 3~5000 6~10
MR Endurance >500 5~8000 10~18
Low Altitude Deep Penetration >250 50~9000 0.5~1
Low Altitude Endurance >500 3000 >24
Medium Altitude Long Endurance >500 5~8000 24~48
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2.1.1 Conventional type &

Conventional typed 7]AE 71 ~dlZdol=
7¥A = Glider typel® AAEAQom Fig 334
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Fig 3. Properties of Conventional Type
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2.1.2 Conventional type2l VLM 3l 4

VLM(Vortex Lattice Method) ToolS o]&3}
o 71Ae] FHa|AE fste] Fig 49 #Zo] &
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Wing y-coordinate

f Wing wcoordinate

Fig 4. Modeling for VLM
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Fig 5. Normalize Force
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TORMADO CALCULATICN RESULTS

JiD: w2l Downwash matrix condition: 28555722
Reference area;  0.76048

Reference chord: 027243

Reference span. 2.8

Iet Wind Forces: (Wm)  Met Body Forces: (Nm)  Met Body Maments: (Mm)

L 124.8051 L 1245576 Pitch: -16.8593

D: 26093 % -9.3935e-016 Yaw:  7.1124e017
5 -9.3935e-016 Y. -8.2781 Rall:  1.4808e-014
CL  0.6B985 CI 068852 Cm  -0.33404
CD  0.014004 CX  -0.04443 Cn 1.3633e019
CY 50417018 CC 50417018 Cl 28384e017
STATE

alpha 5 P 0

beta: 1] Q: 1] Rudder setting [deg]:
Airspeed: 20 R 1]

Density: 1225

Fig 8 VLM Analysis Result

Table 2 Result summary

Eigss #
Airspeed 20m/ s
c,/C, 478328
Lift 124 .80N
Recommend Weight 12.73+20%
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Table 4 Property of Materials

Pine Ply
Balsa
wood wood
Flexural
Modulus 10.28 9.3 3.4
(GPa)
Tensile
Strength 3.90 84 73
(MPa)
Compressive
Yield strength 5.90 31 8
(MPa)
Shear Strength
11.7 70 1.10
(MPa)
Poissons
) 0.048 0.15 0.3
Ratio
Density
5 500 680 96
(kg/m”)
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Fig 11 Semi-Monocoque Structure
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Fig 12 Fuselage Modeling
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Fig 14 Assembled Fuselage
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Fig 15 Assembled Wing and Fuselage



