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Evaluation Method of UAV Manufacturing Deviation on Its

Aerodynamic Characteristics

Bao Xiaoxiang, Sun Kaijun, Fu Yiwel
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Aerospace Aerodynamics, Beijing 100074, China)

Abstract: Aerodynamic shape is very important to UAV. It is necessary to estimate UAV manufacturing devia-
tion on its aerodynamic shape. The point cloud data of manufacturing shape of UAV can be measured by digital
photogrammetric system. With the reference of nose, geometric deviation distribution statistics of the UAV can
be obtained by the coordinate system of the point cloud model overlapping with the theoretical UAV model.
Based on the cloud point, the three-dimensional model of manufacturing shape can be constructed by reverse
modeling. The method that matches the test data can be obtained by comparing CFD calculation of the theoreti-
cal UAV with the wind tunnel test data by adjusting the grid and method of calculation. Aerodynamic data of
the manufacturing shape can be obtained by using the same calculation method to compare with the aerodynamic
force of theoretical shape. Result shows that aerodynamic characteristics of the UAV manufacturing deviation
can be quantitatively estimated.
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Fig. 1 Aerodynamics deviation assessment flowchart
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Fig. 2 Manufacturing shape of a UAV
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Fig. 3 Deviation in the shape of the UAV
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Fig. 4 Deviation of cross section comparison
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Fig. 5 Inverse modeling of UAV
3.2 MO RITESH

RS H ICEM A B O-H 45 1) A% L 1
& 1000 HAEA .M RERNE 6 Fin,

Bl 6 MR ER
Fig. 6 CFD grid

CFD i1 #] F§ Fluent %4, % H A R A& R
PR AR N-S R L S-A di AR R SR R
I8 37 FY) ) JG RS | 4 ARRE FN9K 1) TG 28 35 W 11 1D
%1%,

THRDRA # B 50 m/s, KATR B 0 km, A
U Rl —4°~8° I 1 0°,

B4 X IE AN SNE 54T CFD 315, i i
AR 8 % K 5Ll CFD 45 31 5 XU 38 56 A1
W45 CTE BRSO o Ry %, % 306 fi 455 41
JEHEAT CFD JF5, F 45 1 5 45 5% 55 B30 1k 47 X



504 TR R ERE
L, anE 7~ 8 i, 0.0030
0.8 0.0025+
0.0020
0.6
) 0.0015i_§_$\4\1&\‘Q
0.4+
. 0.0010
Q
0.2r 0.0005 -
or —e— WA 0 2 4 3 s
—a— HlliEANE a/(°)
o TR g B8 JE DL S et
/(%) Fig. 8 Roll torque coefficient of manufacturing shape
() F+H R % WA 7 0] IF H . T8 AHLE B SMNE T T B,
B B /N e PRI E TR T 12% /NI £
150 JLRE0°~4") N, FHFH 2R A AN K5 i 3 A T2 AR A
ool T RBCEAR W R, W 22 17HS S 50 f, B 52 )
‘ To AL QAT F 4 M6 B S e 0 £A
sok MK 8 AT LIE . B AHLELS ANE 2 A2 A X F
= BY L HAE ) AR R 2R B AN E— AR
or WE S, BENE 3O WA LLE W, 22 45 FL3E s 22
o o BARXFFRM ., B, T AP KE, S T AR E KL
R DR =R F K v
- T S A S P 53 B T DS — 2 A
/) ANIE il 1 I 22 1 Je N BLE TR B L B b R L e T
(b THBL 1L R R BT, PR 4 PR AL R R $E AR kAT
i BT o 3B TG ML QAT IS R AN Sl s i 265 45 O 1Y) 22
0081 e WA R,
0.06 —a— &S e
0.04 4 QE -i'/l':
002 (D A SCHETFHFHBEN R RS K CFD
s HFHARE L T —F AL I8 AL ANE il & e 22 X5 K 3h
002r e Bl 5 6 (9 7 1 32T 1 RS A i M TP A A i it
004r i 22 %6 T AL Bh R 1 5 00
0.06r (2) EFXFFRTE AMLIEAT & M I 22 74l
0-08 | L | L 1 ) }HKEA[:B—FF%E@E9%@%'1*&@%]3@&)3%5%%9%

/(")

(ORUIPIFES-

Bl 7 REARSSIN

Fig. 7 Aerodynamic characteristics comparison
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