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Improvement and Operation of a Helicopter Tail-Fan Performance Test System
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ABSTRACT

Tail-Fan(d|¥3), Vibration(ZF),

Flap(Z¥), Torsion(BIE®), Lead-lag(&l=ej),

This paper described improvement and operation of a ‘Tall-Fan' anti-torque performance test system. KARI (Korea

Aerospace Research Institute) developed a ‘Tail-Fan' anti-torque system of a helicopter and a performance test-rig to test
the performance of the Tail-Fan. The test-rig was improved for full rotating test in 4300rpm(1009). Machinery and
hydraulic parts ware changed to reduce vibration and to increase safety. To find the operation rotating speed for the
performance test, vibration test were carried out using accelerometers on tail gear box. The performance test conditions of

the Tail-Fan to avoid a resonance were found from vibration test results. The Tail-Fan operation tests were performed

safely prior to carry out performance test.

o

3t KARDS ntdd, ng
Hgsty] A A7E

Arge v o3 AAH

nqo

& 53 ?'5}5’_ 9lth. KARIY ¥t EQ

1. M & 3 ANzde DTR Faoz  ‘HYAW  Al2"(Tail-Fan

System)'oltt. FE/4& A, ¥4 HdA A4, 7= F

delFe e HREHET ‘FEEO 4% Eea 445 4 Yy 5% Eiﬂ 12 Alzl B9 Al2dg AFsg
A Eea AAR(ATS, Anti-Torque System)ez o "R FE §F E0 T AlA" 71% AR Al 33dx
eF fvi%ﬁ"a‘ ‘%l Jzé"é As F&AEHE #@4 HEA 2 g Fo AzE add A5APPuE ol gt 4%

of

A EHE § qtRAdel dojZinh 2 dFH ve

9]

{

o

by

%
A}

ALe

dAMAA 7+
CTR(Conventional Tail Rotor)dale=z 1@
ol o}, AaFE AlmYA9 30%0] 42

AR

Hefg %

Ay Ay
gAE 5 e TUHE L DIEEHE P B EL
Azdg pdstel LSt Y, 48 dFEHEL
NOTOR #%4e] glon, 59 dejFeldoz: HEY

E¥ EurocopterAte] Fenestron, U= Boeing-Skorsky
Fantail, #*]o} KamovAlY] Fan-in-Fin $°] ¢lth
e AAA FA9d wgs

xd ZE/(DTR, Ducted Tail rotor)®4]e] gith. DTR @
°
]
9|

PIYTLFATA(]

¥

%

A7) eA st A et
B37]A 29T WA
E-mail : jdlee@ust.ac.kr

T (42) 880277, Fax  (042) 850-2604
gagEeTATd ZEIF

#54FIFATY HHY7 AL

-41-

%ol AASHE B EQ *l?:‘ T FYsigoy, #x@
FAX Y APARE A4

ol AN@HAY 7]AF FHiel B #A - Bge
ANEFAE
—Er AME HIR AFHA

37 AF 54 0 ¥8

A
Fo AN (safety)® £17] As CTR ¥4 o 2
g, A

- 7]7:“‘1— :

- YR

W% Az 2% 9
2aheiekll]

Ao, BEUEE 20 g2z
22 54 - B
A 2R o,

al‘éﬁ" NRRAE 2A ZIAR, G, AR FRY

23 AEEA %zﬂ@% o 2,
A, ZA AAd /4

A, AAANNE F

x
T A, A% BZ A 7 BA, Y R
=



22 7|8 8 € 23
NARE A AFRA F HEFE ALY AAE
TaH, °1 F FA % EYY A o 2

(1) wereg J(III—?’— [ Bz XXE HH IS
719 %‘QEH AAFE Fig. N 2o A%z
AE o] FUEH FEA, ’“ZH AEE o A FAskE
s E‘."ﬂ‘:} ol& WAsy] s FUYRE AAF
Fig. 29 2ol A2 £este] BE T84 ‘ﬂ”cﬂ 3t A
2l %——E— et w3 gAE AASFe @
Fig. 1(b)ol A Fig. 2(b)et Zo] mAste] <t é% L
ek

Ho
TCE

o2

e
H,

ol
i)

@ ANTES

HATEEY AS, 71E9] FAAXE Fig. Uc)g 2ol
2

seEHE Uaz AEYE B Fevloluad 319
g Agald, F47loMAE HASEE 2444 dai
AEYe B Eeaviee] BYn, Eeaves 4
9 9459 £E0AS FReo] HUA2ol fecdback
dof £oh AAEe oAl Hea ATYTERS B9

W N HEHow ARHE 3
AEEE 24N, H1Y AT P V=R ARAA
#5 ARG 22y ol 47 ABY) Azy T
£29 F40] ok ol FUE fuYe &3 2 VE
2 fusl 2R olF Fig 209 2ol AEYE ol
7 Wolg olfdtel Zztel AARAE DAAA A
2 R8s AT 4 UAS sHos, g wUS Has
skt
(3 2@ n™y
A-zeol=s MEE WHNATE ABAAFE UYL
ATl S SIE BAL Fig, 109 2ol 2ol
QAAATE olgeled AWats Pue AU o= VF
WA 1 A5 AU ZHAAE + 9o, 1 A%
w9 At Fig. 2d)E 474 - n9d A0 SPoAE 4
AATE ofald 4 aHE ol mAAA FYUch a9
7 £YYT A-Beols QAR AuYe urk o)
2 e ASEE, JAE PRI FL AANA
F7] 918l Alolo] nEHPE sk

(1) =22 B o A x|
Fig. le)h 2ol 71Z9 F¢REE fddlel 4 #
FmEe] Ao} Yo IS ABAINA B F9olE
BER FUR7H FeSe] FakE 2asiel FA¢ o

08.

g2 71780 oY 4 ¥ EgolNe Fig 2ot 2ol &

GREZ FAHE FAe] 2 HE st FYRHE
FEA7)2 & dole a7t Fe/A ¥ES A
ol

Fig. 1(H)sh 2ol

3 %
of FAel ¥z A 0473E10i FURE BEAF
% 2o] F3o| 2

(3) @z *oi7] & Feids dx

JA o712 AAHE Frfehde olde) AN B
Fig. (g3 2ol Ay 9A=H e 2Fe & + Ut
ol2 Q& IAANE FAA dF ARMEL WB-2Hol=9
HA7F fAEA e wdel AUk ole £4 - 5E #Hd
& AAWA Fig. 29k 2ol F3tol AZWRE golFo]

o] Z2skA] RaA del BAE A&E] nAAA Brt

o, o

S 4%E 92 & Wi A

Fig. 2 Tail-Fan Test Svstem after 1m[)rovement



RN EE VPN NSRS
Hd Asdel £8% e Addolsel wRAFE A

= 2
Aol A 5*, calibration® 3¢ F FEAY

KX
*lf’“‘] o ZH fanplotS25E AL £
Aata, BAA T Hde HA5o
of A=A A= &4 N Al
Aol 3tk olels BAHOE &
7hs BRFolN B2/ LU A 2/ 8 Ao
27 2 E03R ZAHsE AR

e
r&: olfl

b ek
4. NEAT
41 NETA 28AE ¥ AESY

Ze AgelMe 2 gHEE A2 Nirev. 257}

Hasel, BAY A]zﬂzw DHAFS W
A EA

) (hime fptepeetum(THB_D) - gl
kit - It Mebaree | FE | ey e
12.7bHz
0 e

q/ (7HESpInd

I

2NHz
& {24000}
\E‘
A
HaHz
v
N Cony & (B0}
nF 3
\ .
& @ [ )
10 P 00 EE)
) {Time fapo=pacrunX DS Y - gl

Weding input Muli-bater 1 FFT Ar aiyer

e
i r 1UHz

* & 00

. * ¥

& Tee_JbHZ

{ [ErnIe

\

65HzZ
R900ipm)
L n, fe e Tt B
i
ol
A © [ ©
el 0 24X, Hl 430

Fig. 3 Vibration Lebel on TGB before Improvement.
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Fig. 4 Fanplot from vibration test
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Fig. 5 Vibration Lebel on TGB after Improvement.
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Fig. 6 Performance Test Results on Ground.
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