5 57 B4 3 W [(EBnVIREEY PPN == [ AW S BN S R ) Vol. 57 No. 3
20254 6 H Journal of Nanjing University of Aeronautics &. Astronautics (Natural Science Edition) Jun. 2025

DOI:10. 16356/j. 1005-2615. 2025. 03. 011

BEEAMHEELANZFERMEMIRIT
Wom, k-, K F,RAAT, AR

(1. E S Tl 82 2N 5808 S WL BT IR BT, R 6100915 2. ®AT 2o 8 F et 4 18 8 0 S0 06 25, Lk 610091)

/.

BE: A RE KM RAN LA AR K Z Ao A2 S 2 0 45 5, LA H By SRR A ALA 3 4 e B A
EMFAE R BERET CNERENRERE TG R, FIFEREBGELELLRL R TN A
HE R BRI ERY , B, BHERAREANG ST A -MEET A% SH BTG S FHE
BARACT A, AT b R B R ORF S TR S AR B, BB R R ERREM., AXAT S F
HATHBRETTHEENEHNORLZHTRMERANALSD/EH /ARG SRR F & ARRIT TR
B ERKMAERANEZL Y REFTHAESRITRA, BT TR HEKMERANAIHF B AL S BT
CHUAE F B AT AL A 89 R v LA

KW A ZHERMAAERAN; §FAHMA R 254 T

HESES: V221 XERAR SRS A MXEHS:10052615(2025)03-0496-13

Multidisciplinary Optimization Design of Ultra-high Altitude Solar UAV

YAO Yuan', XU Yiming', ZHANG Yu"*, DAI Yuke', ZUO Jianwei'
(1. AVIC Chengdu Aircraft Design &. Research Institute, Chengdu 610091, China; 2. National Key Laboratory of Digital and
Agile Aircraft Design, Chengdu 610091, China)

Abstract: Ultra-high altitude solar UAV has the characteristics of ultra-high aspect ratio and ultra-lightweight
structure. Its aerodynamic layout parameters are not only closely related to the aerodynamic characteristics
and static stability of the whole aircraft, but also indirectly determine the size of the structural deformation and
structural weight of the aircraft. In addition, the existence of structural deformation will affect the
aerodynamic characteristics and static stability of the aircraft in turn. Therefore, the comprehensive design of
the ultra-high altitude solar UAV is a multidisciplinary comprehensive optimization problem which combines
the aerodynamics, structure and stability. For this kind of design problem, sequential serial design method is
less efficient, and it is difficult to get the overall optimal solution of the system. A comprehensive optimization
design method for the aerodynamic/structural/stability of the ultra-high altitude solar UAV considering large
structural deformation is established based on the idea of multidisciplinary parallel, which effectively improves
the task load capability of the ultra-high altitude solar UAV under design constraints, and reveals the law of
the influence of aerodynamic layout and structural design parameters on the task load capability of the
ultra-high altitude solar UAV.
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Fig.10  Ultra-high altitude solar UAV aerodynamic/structure/stability comprehensive optimization design process
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Table 4 Comparison of main parameters of three design schemes

Sk B4 _ L5 | —
BRI R AW N EEEIT TS % IRE AR T %
JEBL A, 28.5 26.5 26.6
- . A 10.0 16.7 4.1
Rakileks. YA A, 0.50 0.61 0.65
MR E, 0.38 0.20 0.20
AT 55 BT BT 3k 12,100/ K 35.2 50.4 60.8
0B ke, 0.73 0.74 0.74
FHL LT oy, / kg 176.4 178.9 178.9
PS8 S5 A T4t /kg 190.8 172.1 161.5
JHH L K 35.1 34.8 34.8
AT wi A M 0.74 1.00 0.22
AT Ja B P FU R 1.62 1.93 1.00
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