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The Vertical Wind Tunnel Test for Spin Mode Improvement of KTX-1
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Abstract : This paper presents the efforts of the studies for improvement of spin characteristics of KTX-1 #02 through rotary
balance test, forced oscillation test and spin mode analysis. Duning the full scale development design stage, we had fullfilled a
lot of spin flight test, spin mode analysis. Based on all of the efforts, KTX-1 had been developed as a successful trainer with

excellent spin characteristics.
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Tablel. KTX-1 geometric data.
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Fig. 1. BAR vertical wind tunnel.
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Fig. 2. Rotary balance and forced oscillation test.

293 Fefe] gy s

A1'E (Tare).

S A = =
Zele] dHs Alge S29EY st 2H 9 % Fig. 3. Rotary balnee test(Tare).
E 3. WE= R g
Table3. Results of spin mode analysis.
R E Lt ] & FfRERI R B ORER
Zintlen inaw L, AP, AT BT
BEILY AR,
e ] ohe o | oari | R saTTmeks W‘::: ot ¢ el i [ e L. ‘mr W ity
E il £ A £5% [EEE ] [EXTHoRRT
R O
s it LR nE Lo wg i a1 LA 4 s ERCT 1 I -
Tt E = b | 2 | EiR e i L i at ¥ Ty Dpaveltee lawane
F A o
B L S Lasn L Saeilan s g
e I g, [E] Y E £ o, [F] EE sani Fagra Hpansbon Sges
B O
Tl Gl B he LAY B Mt i §
i E [4 L] £ ! Ay 5 i A4 ad B T Paak? Sisesiun g
cagm feowme ] owen ;
Fir: Tgay T Ty [P Y —
B Ly e L Brgra Loamocemn Lomeq
o far i ; ,s
e B R ol DD R Y R

PN I LA LR S R TR, WS R R
fhawrnine s cleer un wosd Bunms e B v A
Tiprng (6 450 D seEBEmrRL e 0 gt



Journal of Control, Automation and Systems Engineering Yol 11, Mo. 3, March 2005 231

A Buprightydel oM HHehe FE7IE B4 W=l B4
5y BREE I A7 2R TFE o)F7] HeAE &9
Y 53 EUES} WA ERfsieol En =3, IF7)
o BHe FAE7] HASHME propelling FH ERIEZ} B
=) EAfsted ol Pk

propelling ERIEE BIF L2 RE L o] 7hsd R AN
ZFH(developed spin)e] FH-E AAIFCL 7 E(upright) )
ZF AIAEE S <ke] 29, 8% EHEE propelling
EHES sjrsie wide] &4 &, 29 FRIEE WS
€ Z4A)7)ER damping ERIETH ok Yo7 AY AY
F WA W 2ol 28 RUEE propeling®]i %
& BRIEE dampinge] ®rh o} o] e @Ys A
g e Foid 7, AERdERYY g SHIx
9] FE71Y AY ~UREE o Zshed AMgE 28
g Ss AHoERY 45 © AW 29 ZE 24
s Z 3¢ FeE=e] 3k

A Zoel stE CdsE Axs suEse] Ae
Gl §A 2WE FE Yulof o) THEE ¥ F 3l
o HE AHE 5T Gl e BA Shodyads) 2 2
AE7F &5 Y Sol didte FE 29 29l0] g
Zte] Frteted A 2=A AA7E 2ol wetk BA F 29
BHES FE ~H g9l¢] 28 ¢ F 3tk

a4, HY 2Ede]
Fig. 4. Forward strake.

-+ =4

(O: 71284, 0: 712 F4+ 2EH ) 3)

5. A04=50"¢ W 23 RulE 4.
Fig. 5. Rolling moment characteristics @ A0A=50deg.

HIEAE G2 H]EZRE A4 9F7Y 3Avxs A &
Br= = A$el wel A (oscllatory) ~PE=E Ho
FRom AAfiEe F, Wy eay 23dee Agd
A2 5 A5 A S T

3.1 e AEd0]3 gek B

el el ZAXH 57 ZQeo] 12" B ~EHe]TE &~
HR= gjelgke BECA 2x] FHIAck I9 49} Fo)
o2 o FUEAd 2EdC|2E BAFoEN FHAL
dES Fo e ¥ 2H BEE AHAA A &
HEE HE 7hsdS o Felu 3 Aol

Hag ~Bde]ZE Fgolt HR)sl tiEied 2 d5H
Zo] ol g e el af Fo] oig &9, B
% JFE E4(Cm, Clps TAB7] A Aelch A1E 29
A ~Edo]ZE AFRE Fgolgis B Edrt
gRed 149 5, a9 61 2o HH FH B4 Hie A
<] mjul i

S EEA 105, 50 Aol SR e el
S FE FeE GEHID HF § e 0E AH
RS g9y FYHos JEAURSE ANRER HE
AFIEE kY dr e 271 A A=sisen =Ed-0]
3 REgem &3 ¥Y Hi ERE iy A
g 73 Ze] RS et 2RE dA] BEETh

—

[ [yt N
s

PO L o
N B 7 T k| T
: Fhot 2

(O: 71234, 0: 712 "4 + 2Ed o=
T 6. A0A=55" W 29 ZHIE 54,
Fig. 6. Rolling moment charactenistics @AOA=55deg.

.} -

T T T R+ S
CUgd ul Wt JOwEE wTEORMC . A

297 e U EE A 25,
Fig. 7. Results of yaw-direction forced oscillation test.



232

AR £

KTIX-1 #02 TE718 ~|ulsay 24g93] JY ~
o] %—(osdllatory)E}é.Qi vehty, AAE sl x
1%, & Z—T—‘*E ik g Y E 2l FYo 437 A
5. 254 2P (wak load)E 7HEAIFIE
olel FH"‘ﬂ' Aerd wabo] gy o] ZefE] dys AlE
FEEtect 2elE] WyA A SHFEH, HAY 2B
o]ZE HEE o] chjEz AAF FRE HZIFr|e
Zeeln Fold kel tsiMe 21 BE Adelte &
Held &7t gglon ~2Ede)=, Yo ) WA Fo
R AIE Hidle] b HRAch F= oY siA] g 2 oH)
AR 2479 71B2E:] S UEA AL Ee A
A7t A FYe guets 324, 71252 HEdsE
ZWAIA KIX1 #030] d8Z23 KI-1 #E7e 53 4
&, 27 2 AFIBEALSL ZhE FHEU|EA AR g ok
o] ¥=o] hamlE 2 x| cle] AFL wHEE B
F71E AFA Hioh

IES

1976 d MEWstm FEFFEY Y
0= Virginia Polytechnique Institute &
SU #HEFet Al 2krl1985). 1983
SE7 TUEEtays. dRokeE
E7) v gsimgE sz QA
Bao]A.

R - bS8k AIAEEZE =540 M 11

(1]

(2]

]

[

(5]

=, W3 & 2005. 3

ANEH

V. Mansat, M. G, "Spin study on KTX-1 model
provisory report”, ONERA-IMFL, 1990, 4.

"Military specification-flving qualities of piloted aircraft”,
Mil-F-8783, November 1980.

M Goman, A. Khramtsovsky, V. Soukhanov, et al.
"Aircraft spin prevention/recovery control system.” 3-nd
Russian-Chinese Conference on Aerodynamics and Flight
Dynamics, TsAGL Russia, November 1993.

William Bihde, Jr. and Bamhart "Spin prediction
techniques”, Journal of Aircrgff, vol. 20, November 2,

February 1983.
TEP] 57, “FAXY7] KIX1S 2% 2= AlE
Fg Fan, Az FE] A 712 Symposium,

September 27, 1994,

HeoA

= EWEn BE AT &Y.
=Elrled BFSFFE AL
AL 1988'3~HA FYHEETL T
ARopRs FE7) AR 2F 2
o kg B4 B,



