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Electric power Small fixed wing UAV
Aerodynamic peformance Analysis

Seongrok Jeorg
The 2nd Team of Aeronautical Center, Defence AgefwryTechnology and Quality

Abstract

In this paper, the performance of a small fixed gvimmmanned aerial vehicle is predicted theoreticalith
the minimum specifications and a low Reynolds numi®ased on the results, it was compared with
results of an actual flight test and simple electmotor wind tunnel test. As a result of the vajidof the
analysis, a 3.5 kilograms class fixed wing small WAan predict aerodynamic performance by generabort
analysis. However, the required thrust was analyasda possible design error. Based on the resfltthis
study, this paper proposed a method to minimize dbesign error when developing small fixed wing U
flying in a low Reynolds number.
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Table 2 Aerodynamic performance

Spec. Value
Coefficient of Drag(Cp)= 0.05
Coefficient of Lift at
2°(Cpen 070
Coefficient of Lift at
13°(C,, 0 )55 1.38
Reynolds 966. 863
Number( V=13.9m/s) '

Stall Speed( V) 9.64m/sec
Take off Speed( V) 11.58 m/sec
Required Thrust at 313 N

54 km/ b '
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Table 3 Thrust test result(1)

RPM Velocity (m/sec) Thrust (N)
4000 14.99 -0.31
5000 15.04 2.80
6000 14.95 5.38
7000 14.95 9.29
8000 14.99 13.52
8000 0.00 19.07
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Table 4 Take off velocity measured by

flight test

Roll Pitch Velocity

UAV (degree) | (degree) | (m/sec)
(1) -5.38 13.11 12.23
(2) -4.70 6.76 11.66
(3) -4.48 13.39 11.61
(4) 2.65 11.40 11.71
(5) 0.81 15.49 12.57
(6) 0.40 13.50 11.64
(7) -4.83 8.34 11.63
(8) -2.12 11.66 11.74
(9) 0.71 6.90 11.63
(10) 1.80 15.33 12.77
Average| -1.51 11.59 11.92
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Table 5 Cruising Speed measured by flight

test
UAV Velocity RPM Pitch
(m/sec) (degree)

(1) 14.95 4833.93 2.99
(2) 14.48 5404.36 4.39
(3) 14.76 4981.64 1.04
(4) 14.92 5216.64 -1.10
(5) 15.11 4925.21 2.90
(6) 14.76 5210.07 2.06
(7) 15.10 4957.79 -0.85
(8) 15.84 3876.07 -2.27
(9) 15.07 5078.36 -2.56
(10) 14.91 5031.57 -0.17
Average| 14.99 4951.56 0.64
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