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2.1.2
) Oswald®"s efficiency factor : from Raymer (12.49)

e =1.78(1—0.045A"%) —0.64
=0.786
N
k= RAL-—Uﬂa

) parasite drag C;

Cp,  Equivalent Skin-Friction Method  Component Buildup Method

Equivalent Skin-Friction Method
5

C}%::(Qﬁﬂi“f, C, = 0.0055, for Light aircraft-single engine
UAV Cp,
Cp,=0.05
Drag-Polar Cp= Cp + HC,—C_)*
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Drag Polar
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TOP(Take-Off Parameter) ,
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Ramer®"s Fig. 5.4 ;
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Table. 2 Wing Loading with respect to Landing Distance
. W
NO S, [m] - 1o
L5 S
1 50,0000 13.4651
2 TOC 0000 26.9302
a 10,0000 40,3955
4 2000000 03,8604
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Table. 3 Wing Loading with respect to the Stall Speed

NO V. [kphl] Wi
' S
1 S0L0000 24220
2 35,0000 T.3800
3 40,0000 9.6392
4 45,0000 12,1996
o S0L0000 150612
5 25,0000 18.2241
T G000 21.6882
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Table. 4 CNUAV-I System Overview

Description Specification Unit Remark
Takeotf Weight 20 ke
Engine 4 hp Gasoline

FCC, Navigation Svstem,

Aurborne Electromics COMM, Power, Actuator

Stall Speed 40 kph

Max Speed 120 kph

Rate of Climb 510 mpm

Takeoff Distance 20 m S:::i:;
Mission Pavload Onboard Image Sensor

Fig. 8 CNUAV- ]
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DP#4

Table.5 Stability Derivatives for Longitudinal Mode

Derivatives Value Derivatives Value Derivatives Value
CL (0.6633 [ (0,058 Cm 0.0
Cla 53592 Cly 0.21821 Cma 1.3014
ClLa 0.4141 Clny 0.0 Cma 0.8407
CL, 52738 Clg 0.0 Cmy 11.8872
Cluy 0.0 Crmu 0.0
Cls (0.359 Cms 1.198
Table.6  Stability Derivatives for Lateral/Directional Mode

Derivatives Value Derivatives Value Derivatives Value
Cwp -0.7536 Clg -0.0853 Cng 0.1740
Cvy -0.1785 Cl, -0.3089 Cny, -0.0693
Cvyr 0.4342 Cly 0.2421 Cny -0.2035
Cvs 0 Cls 0.2528 Cns -0.0322
Cws 0.2812 Cls 0.0306 Cns -0.1162

13-14
+1
w (DP#1) phugoid
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Fig. 16 Pitch Attitude Control Block Diagram
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Fig. 22 FCC Equipped on the Fuselage of the CNUAV-
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4.3 Power System
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