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Investigation of dynamic test technology for a model pitching
oscillation with large amplitude in high speed wind tunnels

LI Qi-chang, WU Kai-yuan,ZHENG Shi-hua, XU Yong-chang, HUANG Cun-dong, WANG Tao
(China Aerodynamics Research & Development Center, Mianyang 621000, China)

Abstract: Dynamic aerodynamics characteristics is one of very important parameters of modem maneuver-
able aircrafts to be scaled in high angle of attack and high speed. The test equipment matching of FL-21 and
FL-24 wind tunnel of CARDC for a model pitching oscillation with large amplitude is introduced, and this sys-
tem includes three parts: dynamic mounts of pitching oscillation rig model, electronic-control system for pitch-
ing motion, data acquisition and processing software. This system can be used to simulate the real status
change of the aircraft in high speed wind tunnel and to measure unsteady aerodynamics for flight dynamic anal-
ysis and flight simulation. The dynamic aerodynamics performances of OV102 space shuttle model pitching os-
cillation in large amplitude in high speed is simply presented in the paper.

Key words: wind tunnel test; dynamic stall; large amplitude; pitching; unsteady aerodynamic

0 35

RETAR, BB (AEDREE) RERH—
RMZMRX AT HRBVNAERNEES R, AT
NERRRE B ATEH AL EBERE. H
A AT LA SR DU 5 0 32 S0 R B0 B AR 4 B R
Ui3a B3R - ISR 2 P FhIE 3 )5 7615 3 LI A9 1R A
RGBS, KITH A& RIF NSRSt H XA

o}

« TR BB 2004-01-01; 4847 B 88 : 2004-05-12
BEWH: ZR30 N W& S (863-2-6-05)

BHERRE EERH, BR TR iRt
BROBRHHABENE. F_RRMEEEH A
GF BB MR TR AT RIAZS ), R
an B AR BERR K, IR T RAT A B R 4T
REN B E, E ik, B AN EB B — R MK K AT
W RA RS R R LR B B e, 28
KD EHFEFREXNESTEN BX 8632 %
ZRGTH D SHERREN S I/ RERPEN =

EERT: FHB1966-), 5 MAKEEA BFRR FEI R - ADARANBEESSHH2.



68 WK Hh ¥ XRS50 &

(2004)55 18 %

REBEARZ—.

FRERBHIER —FENEIOGEET , KEL
R T IhiE R R IR B R AP TR,
KA 31 K5 % B R 5 AR B AL T 4 B B
Sa B ARPAHREL XN RERRMEM
REfTREARES, ZPOELEF ESURE L TH
Mk BEXHANSISHERRAL, HFARTH
XBF 2,

1 ERMAREE
1.1 # &

ATHEMRKIEASH G @A S
S, KBERNER RS S 5N 17200, 1/
100 9 OV102 48B4 343 BI#E FL-21 # FL-24
R s TR (4828 17100 7 FL-24 KR #4730
BEEK OV102 MBI KEE SN 1,200 B
FL-21 KR #T AR A OVIo2 BB R/ MER, T
) . MESMNEREERLE 1, BEERR S iEE
BEHA2.8%,

@,
1

§=0.02449m’
5,=0.0603m

B 1 ovi02 BIEUR & E(1:100)
Fig.1 Sketch of OV102 model(1:100)
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Table 1 The parameters of two set of pitching dynamic stall equipments with high attack-of-angle
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1 15.20.30.45

2 15.30.45

1.5.,10.15.20.,25.30
1.5.10.15.20.25.30

1~15 0.4~1.0 -15°~175°

I~10 0.4~1.0 -15°~75°
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Fig.3 Variation of lift coefficient and pitch moment co-

efficient with K(M =0.40, a,, = 30°, a, = 30°)
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Fig.4 Variation of lift coefficient and pitch moment co-

efficient with K(M =0.40, ¢, =30°, a, = 15°)
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Fig.5 Variation of lift coefficient and pitch moment co-
efficient with Mach number( a,, = 30°, &, = 30°,
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