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Test techniques and data correction method for large airplanes
in a 2.4 m intermittent transonic wind tunnel
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(High Speed Aerodynamics Institute, China Aerodynamics Research and Development Center, Mianyang 621000, China)

Abstract: Wind tunnel testing is a fundamental means of obtaining aircraft aerodynamic characteristics,
evaluating and analyzing the performance of aerodynamic design, and predicting flight performance. The
reliability of wind tunnel tests, regarding accuracy and precision, depends not only on the testing techniques but
also on the data correcting method, which is particularly crucial for large airplanes. This paper first summarizes
the research progress of the aerodynamic force and load testing techniques for large airplanes in a 2.4-meter
transonic wind tunnel. Then, it introduces the advancement of methods for correcting wall interference, support
interference, and deformation effects. The accuracy and precision of the test data of a large airplane are quite
good, indicating that the test techniques and data correction method for large airplanes in the 2.4-meter wind
tunnel meet the testing requirements and thus are capable of obtaining the aerodynamic characteristics of high-
speed large airplanes. The results are essential in promoting the development of China's large airplane
aerodynamic testing capabilities.
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Fig.1 Near-sonic flow field control results of
2.4 m wind tunnel

1.2 EZETWRNIRERA

FHEC /N R LE L, ET R R AT 8 S, K%
MU T AP 1) of < 30 5040 1 o B SR . 9l FE
J3 AR 73 56 it 2 A AN ORI Ve B A, TR
B RH RS AR 1 B, DARRTE KR AT
o ol A S A o M R R € TR R S NI 1 R

GEPE TR A R, T AN B /NBE g T RE ) S
TG A R, 5 G =X B B i AT 7 1045
B 25 T B AR50 0 75 15 B8 R AR e 2 KR
ML BhBeTh 75 2

MUk, 2.4 m R JEJE T % 448 10 £ R 56 B R o
FElOL, BF Tk R b, S e A I O % (AR AL M
IE3) PID I S AL B = SR G AT R 2
it A e T 48 3y 3o R XU T 3 1 R R
P i) L5 3@ 3 R L B B Ao /2 B AF T A IR B P
1) 7 [ M ST S ST LY 3 2 7 0 A T AR v 1 0 U e e
A HE 5 38 3 AN 725 B (RS I R [R5 S I R e T
I £ 3% B2 38 AT X IR 56 HE FE (G R . DLk R R
FEAL T 2.4 m R SR A 0 1R B B R,

SR R A, 2.4 m KU AR LR AT S B0 A G
FRELL AL, BATEFE N 0.5(°)/s~1(°)/s. HK K
ML g 3 A 30 £ 0 77 K 58 45 A0 1 2 TR o fE 4R

1.0

0.8 |

0.6

0.4

= Continuous
—a— Step

0.4

03k «  Continuous
—=— Step

02}

—0.1

-0.2

a/(®)
(b) C,-a
B2 24mREREXTHAZIE RN AILEE
( BYih/ELE, Ma=0.78)
Fig. 2 Force results of variable angles of attack of a large
airplane in 2.4 m wind tunnel (Step/Continuous, Ma = 0.78)



98 SR M) NN - S SO 3

41 %

PEEC, 0 SR IR 45 R 5 I B s AT IR 45 R
W) R I B A S AR A AR P R A BB b
fE B IR S5 [ UG B 1 R 5 ok, 4 522230 A 1l
BRI @S [, AH B AR I8 A7 0 45 R T =
e o SUINHR R S RN AN E S P
20~ 7V P9, SR i AR MERG I EE B TR R AL
B RASSF AR L VE A AL HUAE, WO K RS HE 3N i
THR 7 AL I M S
1.3 E=ZTMEAUNAREREAK

X R TRMURGIA BRI T 5 B 7 2 A S SRR
8 75 5K, I8 75 ZEIRAT T8 A 2R3 (I 2 vh i
B 2%, 2.4 m R 32 EEE 1 XU il 2R 4 sk B
SE MU A AR A U6 IR A RO R, i 2 RN
ZE A AR SR AT A [F N8 A 26 10 T B0 Bl sk il 26
(XA 7 3R RESRAS A BRI A 1l 45 5%, Hiw
i/ A 2 NB) A AR R 1 s o R B E R
(7] Ff 06 2303 3 22 Uk Bl 6 TR AT e 4 45 2R, bl R IR
o N, 2.4 m R T T3 SEAR I A I 7k 56
AR

Y, W TR SR M A SCEENLA, L
JHEL AR ATUAL I 2 [ 9 B aa Bl iy sl s 7R SN 3
PR ESEARAE . FLUG, B e B SR A SCHE L e
ERAER PN S (ONIRESEN IR AR Rk )
MR- o B, I e 5 05 i 18 AT M M AT
BRER bR E AL BE, DLIRAG SR 0 D7 A AR AL ke 45 2R

FER RN LA TN 7l ie 45 2R LK 3. i
JIT 7R, A% G2 4 U B 47 4 U6 7 QSR AT AR 2 A8 1)
R T SR A R0 45 R R B AR AE —
SE R 72, R ) 2 T AR B Y A AR DL LE O A 0o i
TR 3 v 2 ) AR R AR A RFARE 1 P P A T s )

0.03

0.02 L —e— Continuous

0.01 r
S 0
—0.01

—0.02

—0.03 - L . - >
-10 -5 0 5 10 15
BIC)
B3 24mREREXCHNENFRUARELER
( BYH/ELE, Ma=10.78)
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Fig. 8 2" support interference of large airplane with different
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Table 1 Force test precision of a large airplane ( Ma=0.85)
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