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Research on Free-flight Validation Test of Stall Characteristics for

Commuter Category Airplanes
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Abstract: It is found that the rolling characteristic after airplane stall is rapidly changed, when the wind tunnel
test prediction is conducted for the small commuter category airplanes. On the basis of analyzing the wind tunnel
test results of the airplane, the stalling characteristic method that the stall strips is added on the wing is adop-
ted, and the flight verification is performed by using free-flight test of scaled-model. After adding stall strips on
the wing and the original wing, the flight results are analyzed under the states of cruising structure and landing
structure. The results show that the scaled-model free-flight test can verify the prediction results of the wind
tunnel test, and the stalling characteristic improved method by adding stall strips can improve the stall charac-
teristic of airplane.

Key words: scaled-model; free-flight test; stall characteristics; stall strips

il 20 L3 2 /N ML BE4T A CCAR-23 #8) 2%

0 3l AR SR B L A il 2 IV I A 2 O A
OHLE U 10 e R M R GE e A pg e T DA SN /N L S 2 B e

S o 5 o AR 5 O T o e L

i

W HE:2019-12-07; f&[E H#:2020-03-01

WIS 1EE ik 47, 785784835@qq. com

SIR SR H A, S, £ b« A /NALE B2 LA AR R A RSB T SE )], A TARRBERE . 2020, 11(6) . 836-842.
ZHANG Jiaqi, SU Jianbo, WANG Shifei, et al. Research on free-flight validation test of stall characteristics for commuter cate-

gory airplanes[]J]. Advances in Aeronautical Science and Engineering, 2020, 11(6): 836-842. (in Chinese)



%6 #

5 F A3 45 /N B 3 B 2 TRAIL G SRR R B el TR SRR I R B 5 837

BUAS A I S P T AN A 3 7 2 R TR HLaE A
B B A A B ML O T A I A 2 T SR P 4%
ol AL 3 S 1 i Ok A TROL Y R R A8 R
ERIAR W e SR BIVY: - TN R St £ N IR IPS
PR AR SR X TROAL 8 9 A A R A8 A 4
iz B R A R

AT AL E P AY I T 2 A 5 it = 24
TEMLIE NI 0 K L AR IR 2 TR A AR AR
— Pl 22 B AE HLIL L 3 THT I £ BT T A9 — 2R IR A R
1IR3 A N 1 A N e 0 p s W e SN A A R
ek ae L 2 MR G )5 LR R b 45
TR AL B B R A SRR I A
TN AE I . 65 20k 22 W B 7 BIL AR 2 1o ihi A 2on L 4
B TRHLR S S A, AT e ROBIL B AT 280 0 A
BIE A IN:U PSS R S AR A Vi 7 A S DN
IR K A e B R V2 B RS O USRI R
Xt R LR 1T V22 3 30 o 04 T I R A A B AR AL B
PEAT T OB I 50 B B 5T AR o SET R T
CFD J5 kS 1 i i & Az A% Xk KT ML 7 36 78 £
B AR RV AR 25 TR R e A A IR
2l 1 3G TR B Y R R L R AR — R R A AL
LI % 04 [ 72 30 B 45 R — RO R 2 A A
A L3 S AN 5 a2 A P9 AL 3 48 i R 2y
15 2R L, DT 2R A5 0 R A R AR T e kA
fe AN 2 T A T 2 SR AR A 2 A HLER X BR 23
5 AT 38 B QAL ZE A LIRS X PR 20 B G LR Y
o T PR S RS DLk AL A SR R L R R A
e 2o (R T SR R XS S 6 X R AE S T LR
A% 0 fifp R B 3 i BIL 2 S R R TR T i T
BEERCR .

U A A 1 BRSBTS A ORI R 22 3R
f7 B A ZORAR s B 2 AT R A 5 2 17 56
HIE G 32 R AR AR 2 R R R AL R MLERL | K sl AL
fit AL B R AR A5 B AL, LAk 36 i B 2 B AL . R
A J— Bl g O R IR AR A I L — B E R TR
e ML e SRR B AL, AR /N O vk 1 R
REAS A k3 CHLZE A7 L3 AN X AR AR 2R 3
A S TR B 1), BB O Y I A Sk A fil
AT B REAS I TR I IS DR B L 22 8 A /N R
i 2SR ZE A L R AL A % ook it

B0 43 v L RAIL L TR) S AL ke 2K Ak (AR R
BLI $5c KT+ 1 2 BB AR, 5 350 ML Y 2R R
N

45 LAY ) H el g R Al A RO R AL R 4
POASE AR, S LA | 5T o A4 1 L 3l 0 A LT T G &R
RS R E PR R, EZHT
WFSE CAIL I Ay 2k 3 RF PR L AT DLAR A3 AL G 1 g
BE e AR DL R R T R 1 R g A5 R S A R
TCHLEAT AR A7 A DG 78 P M S W 5T B I 4K
Bz R et e NASA ¥ F) I 45 i
Al R FEWR T F-15.F-16 . F-117 . F-18 &£ £ i
TCHLAY R A O TR R R AE . B A Tl
PO dEE M T2 10,ARJ.HO300,C919,
AG600 55 RHLIG 45 LB A H K B A 5%, il 5
A 3 (S 5 v 71 D 17 NS B N LR VW
SE I By S e F I E 5 N2 S QL0 i
a4 LU AR R [ ORI 58 R AR DY R B E
TR R AR 1 TSR ST AR AR IR B0 4
T B S 4 RT RMLAY 2R 0K [ i 3 3 40
PR H i ORI FF R T A B AR B 4 B F S
P B AR B RATHIF ST L U 5 T 45 B8 IR A6 400 il O 30
oy B AU AERUR D

A SCE R 3 8 2 /N0 55 AL ER XU S 6
M55, & B RHLI 5 AT AR H B R BN W] 5 11
RGO T RIZ AL RHLA 48 LB AL 3 R TR
A7l o A X i 8RR FHATL 3 17 2% 0 2k % 345 1Y)
J7 vk A LA R e T R IE

1 RURAKEERESH

ST BN SR T B R R L3,
HL3E 3 % % B EPPLERI1200 J2 Wi 3 A, % #l
1s 4, SRR A AL B <3l ) RAECE s 25 R an &l 1 p
NS o, R EE SR ML T LR M A L TR
HLIK A AL 2, 25 ki 40 B ) RBGE Bl KR 20
B A CAL S I AL 1) T A — 0 g T 22 b5 £
B R Ty BT /N, HUE 1] b — 0 R T2 A
Yol /N Tt 7 ST B KL 4 SR R T ik — A N VR e Y
T RIRALH BHLE TR BT b HE
2 T B ST VR B O A B B K e S L R WAL
I3 I AT i H PR TR e O



838 i 2s TR R

ErpaE

205 L 1 1 1 1 1 )
- 10 15 20 25

5
(%)

() F+H R Hlh £k

—e—,=0°
—a—5,=38°

0.05F

-0.10

@]
(b) R St
B1 R S 56 ai
Fig. 1 The data of wind-tunnel testing
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Fig. 6 The scaled free-model of airplane
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Fig. 7 Free flight test by delivered airplane
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Fig. 8 Stall characteristics of airplane with original wing
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Fig. 9 Stall characteristics of airplane with original wing
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Fig. 10 Stall characteristics of airplane with stall strip wing
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Fig. 11  Stall characteristics of airplane with stall strip wing
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