L 2% Bl 1R

Aeronautical Science & Technology

HREABL AT eisd

fIEAR , RN, 2R , MRk , 221
LRSI LA AR e PR 2 v, 28 JEM 241000
W EdTHAAENAARAN RS SE R ANEMAE GRS E, ATE & #5 E B /AR T, AL
M IR E . A X B R B E AR L ANLEE L R E HLE GIB 5435—2005 5 b 47 £ AL & 4 3 it 4 % sk NATO
STANGA 4671 # 8§ ¥AT W &t H 7 &, R A B R XA A 5 3% 4 A A T YL R R A E 4, B ot 44 2 E B i S
Fr (FAA) S | YALE 1 Am ik B B8 07 5 U £ 51 B DOT/FAA/CT-91/20 X A ty K AT 2 17 B £k 520 2k 48, xT B4 AR o oy o
ATANKATCLHATEERY, RTEN TLLTHREMILE £, 3t — PRI HEMRE,

Jul. 25 2023 Vol. 34 No.07 57-62

KEEE): A R AN o HAT %, RAHATE S TR

HESES:V221.6 SERRIREG A DOI. 10.19452/}.issn1007-5453.2023.07.008

A, AR RefL M5 B AR MR R BT R
G AR A5 2% AR R IR K BT ABLAZ B E S
BRI EAN AR KRR AL ANE K E
CTHEET DM BRI R AN TC ML B A
5B T TN ARZ T A AR TE AL DL )
(1“5 TE AL, AR+ FH A T T ABLT,
A AR K B TE AL W2 Tolk“# e 251 AL
W RBHE “FHL” R0 TC AL JEFHE “ XSUZ 857 R 510
AL,

BARR PRI AN E e s W NS R E TP HEH
HIATFRGORNE R 38 R B IE AL BT o i Ak
Tz e B B, B P AMRA TR T AL AR AT [ R
FH b5 #E GIB 5435—2005"™ DL J% b 2 45 #E B 35 NATO
STANGA 4671, 33 $6 5 A ML HE R A 3 9 25 15
FA AMBIARAE, FETE AL CA T B S T
FAORSE FRE X F R 5% b AR T AL, HL g8 KU (BE
DR 3 A PR 0 (R 28, B — ) SR FH s B 8 B AR R A 7
B, 3 I TC AL R Ay PREC IR R, FLRe 2 S Brial €t
Bl S8 TP RJER H ARFE E I AL, LRI A
AT T 0 I 1 Ry 2 KA T 00, SRR el L 425 1 G A ATLBL
PREEA BT AT, Tt (B ) R . A SCE X A
PIARTE AL RA AL L A7 FR1 50 R A X DR |
BCAHTLAR 25 K 153 i 7 A ) T, DA R TR 35 2 o B % K TR % L

H S KA T ABLBET IR R ], %6 [ A b B TR AL R
AT R A0 BUWE S, 4l Rl T RBL AT
AT PRBC S GE T B, % BT Fn vl b ) BT AL R AT
AL T PRETY , BRI M 57 5 R DR 48, iE— 2 {2
HERHLAEHE I

1 SETEHTEIES
1.1 NEhHETEEIE

FE 5 ZE I C AMLFRUE GIB 5435.2—2005 H o AL Ji
AN EE RLTE R 56 2 5820 RAT 3 55 49 6 T A ML sl ker [
B IGHAT T BHEE , Forh R TE AL R B sh 2
RACfE-1.0~3.0 Z Ja] .,

AT AMIRAENATO STANAG 46719455 1R E Y
i 22 A~ 29 B 5 B TG A HLBR HERLTE , 76 CS 23 U213
filt BEA TR AR SR BT ARG, FLALBh B R B IR (1)~
(2)i# 5
e s 0

n, ==04n, . (2)
K, A IEMLBh A AL, n, R LB AT R 5, G R
T AHLE i
1.2 BERRERIHE SR EEIE

[ 52 % FH G A HLAR ME GIB 5435.2—2005 J& A M58 J&
DI EE RS A 265 2 35843 A T 28y 3549 X0 JE AL XUz (K]

n,.=min{2.1+

IFEBEA: 2023-04-25; RIEEHA: 2023-05-19; RFABHA: 2023-06-16
S A # = : Xiong Jun, Zheng Wei, Li Hongmiao, et al. Flight envelope research on medium-sized UAV [J]. Aeronautical Science &
Technology, 2023,34(07):57-62. Fef, ABBE, MR, & PRUEAY KITELHR[J] SRS, 2023, 34(07) :57-62.



58 LIRAEE L P N

Jul. 25 2023 Vol. 34 No.07

BOFE kAT T RUE , Frb BT AL 18 KA A 5
AXIMA )~ (5) fron
PoCiV.

I’lg = 1 + 2(;75'66‘ Kcho,cq (3)
_ 0.88u, "
Y534y,
2G/S
= (5)
Iug gC[aprav

2, n, J 5 KU RO 24 DR B, p, Rl V- THT 28 B L C,
RTFIIERNR VN s L KO B RO KR R F
W AT G BN, u, W TSR, G/S R, g N
NGB, pyy N PITAE (B 28 SR L by, A LT3 LA
%K.

b2 JC AHLFR#E NATO STANAG 4671 H1L5E 19 %8 X3
faf VBT3B R ZE HFRE GIB 5435.2—2005 B 1)
— 3 BRI (3~ ) B 5.
1.3 ELEmmEE T E X EE

[ 5 ZE I E ABLFRUE GIB 5435.2—2005 5162450 AHL
FRIENATO STANAG 4671 F 115528 K3 fof O RS L 12y
BRI AT T EER T A T b oy i B0 i b
L ALE T ) LR AR5 B 2 30 A 1 R S S W 0 N A A
BT LA & RN T S R RPR AR AR Ak, SR FH i S 3 i A
TS 10055g 2 X gk fof DRSO EA 8 A =t (6) FoR

_ R() + BIR4
N, —fo,/m (6)
S, N, 0y 5 XAy DR 5, R, DAy 12 1) 280 i DR K000 3 i )37
7 RESR AR A i 0 AL oL H0.2. 4.6, B FR AR RS

B AR A () Prs

B = 4(z -] (7)
A, CHARXIBRE H L, £ TEREE A SRAT o A~ i 1]
A ] 285, H A A R an=R (8)~x (10) Fros

C= Va 1 _EZ(Cmq + Cmo'z) (8)
4ndf, 2r°C,,

fo=24 —L(C e ) (9)

* wr | 46C, N\ 26 ™

7= K (10)

A, PRI, r I IHI I 542, C, T 1 2t
K, C, AMHI I HE R ECTHL, C,, F A A 35 | R
TR BCTHL, C,, AN S 38 1 5 | B A 0 R 2

250 - R R A A s (TD Por

_ 26
PugSC,,
2, S LR,

0

2 TANKITEETEERERESH
FEFF R S M KR LA 2 KA AL
TP A2 AT, 5 B4 A KL RS A,
KL S LATSME S RE S AT A
BEAYIS RO B %R 1NN AT RIS
HOHEAERESHL
R UTRETERAMESY

Table 1 Basic performance parameters for flight
envelope calculation
S Hfi ZH Hfid
R H kg 800 || HLELIIFYm? 11.62
B /m 13.56 | HLILJEIZ I 17.12
B LT 5% /m 0.79 | LIPS 85K /m 0.81
TRALIF AR/ (kg-m?) 612 TEAHU AT (kg m?) 1320
TCHLIRA 242 /m 112 | RHURAL 4R /m 1.35
FHIZA1%/(1/rad) 6.30 || KATEIE/m 6000
BT ATEE/ (m/s ) 55.56 || BEiTfF AL/ (m/s) 77.78
IERHUHFE/ (m/s) 2720 || FAKHEGHE/ (m/s) 47.27
T S AU (kg/m?) 1225 || E Iy (m/s?) 9.81
ML 1/4 52K R e f/(0) 0 HHXZE R /m 762
REA I35 FR ECR O -0.98 | kussner Z%L 1.5
A A Ak R R A IR g ol ARFAI R 03 5 L e D A0 o6
T RECFAC THRBCTEC
T <l R i o BB AR A

3 BANKITEEITEIXI LSt

M R 52 %45 T AR VE GIB 5435.2—2005 #L5E B9 HL 5 4%
A PR 0 IO U] DA % 5 R PSS A 2R ()~ (5) 3
BRI AT (ILE 1) . R, 5 @S0
b LR, HA L N2 . B Rl L AT AL, i bR
GIB 5435.2—2005 HUE AT A B IC AML R TRk R 2
AR LR 50 4 T ML B AR A 4k, HLEE v, R Ll 28
i DAL B850 R A —1.0~3.0, 58 XU (g R ) 28 fr DR 5030 T
-3.17~5.17,

AL 29 T AN E NATO STANAG 4671 H#isE 4
BLh A R BO TS AZ (1) (2R (2) R 2 R A R0 5
AR )~ (5) T3 I 4 6 B B AP R TR
(WL 2).



BIR 2 PREAPL R RZIIS

59

P

-5
Bl1 1% GIB 5435.2—2005 22 il A H RUC AL RA TR K]
Fig.1 Flight envelope of a medium-sized UAV
(Drawn according to GJB 5435.2—2005)
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Fig.2 Flight envelope of a medium-sized UAV
(Drawn according to NATO STANAG 4671)
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Fig.3 Gust spectrum of piston single-engine aircraft

(General usage, Basic flight instruction)
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Flight Envelope Research on Medium-sized UAV

Xiong Jun, Zheng Wei, Li Hongmiao, Liu Zhaolin, Ji Kai
CETCD Wuhu General Aviation Industry Technology Research Institute Co., Ltd., Wuhu 241000, China

Abstract: Due to the current domestic and international standards for UAV based on the airworthiness regulations
and standards of existing general aircraft, the relatively conservative load factor in the flight envelope directly lead to
more weight of the aircraft structure. This paper studied and compared the flight envelope calculation method in the
strength and stiffness specification of the national military standard UAV GJB5435—2005 and the airworthiness
requirement of NATO UAV system NATO STANGA 4671, used the discrete gust model and the continuous turbulence
model to calculate the aircraft gust load coefficient. Combining the measured data of the flight load coefficient
published by the general aircraft normal acceleration data analysis and collection project DOT/FAA/CT-91/20 of the
FAA(Federal Aviation Administration) of the United States, the flight envelope of medium-sized UAV in the existing
standards is reasonably cut. The flight envelope cut could effectively reduce wing load and further promote weight
reduction of the aircraft structure.

Key Words: medium-sized UAV; maneuver load factor; gust load factor; flight envelope
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