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An Overview of Flight Test Planning and Test Results for
the Development of Korean Utility Helicopter

Az uf X o
Hyuk-Jun Kwon Jaeyoung Park
ABSTRACT

The objective of this paper is to give a general understanding for the development flight test of Korean Utility
Helicopter(KUH). This paper contains the contents of detailed flight test plan, the type of flight test, an introduction
to main flight test area, and the overview of flight test results. At the beginning, more than 8,500 test points were
identified for airworthiness certification to show the compliance for the KUH development requirements. However,
the number of flight test points were optimized to 7,800 at the end. To accomplish the test objectives, about 860
flight test sorties had been performed, and more than 1,000 test sorties were consumed for trouble shooting. This

paper also describes some major issues faced during development flight test phase.

Keywords : Korean Utility Helicopter($+=3 7|5 & 7]), Flight Test Plan(B13§ A& A1 &), Development Flight Test(7] 2+
B]Y 2] &), Airworthiness Certification(7+&<15)

1.ME FATUKARD 9 FF9FAAKAD] 252

Z1He g Fogitt ofgwl FHsATLE NET

=8 7157 /WEAFAKHP : Korean Helicopter WH g9 9o KHPY|&=#AYW ol ¥E Z3F&

Progam)2 @A o] 8 =F3E 7157 Tt 71eA Fopel uig A= AR A4
(UH-1H, 500MD)E tiAla}7] fl&l, B9Ard4d 7 A4 A5 FEAVH TS FYI== A Th

BAFIE FEoR Y] AA B AN FEAFS T FF71E st dojA NIHIgAIRS e

ahe FAAR]olth ALY FRAAE I KHP TE 5 A% 3 Aty g53 94 7] 7

AtdES FACE FUA8HATA(ADD), S-S PRIF 71F SFARE sk A4HA e o

ot KHPAFG Ol A 7S A| 82 2010 390l 157]

ZEHHE AFo g 20129 497HA & 2670€3E R

t 2013 29 259 HE4~2013d 5€ 179 AR i
* u}3} 8l ) LA (ADD) F = A
AAAA} . B F(hjkwon@add.re kr) NEHPAI S A 7] YA FopdE AFA

268 / erart A48 K] A6 A3E(2013d 6€Y)



F=E 71FE7] LS A% BN AE F AEES AL

¢l A@AAEo] Faslth KHPANY A= AMCP 706-
20312042 @ ADS-517), FAR-29%, AC29P! 53 o
RIS 71FEA S} 2HE FARTFE, KUH A A,
AN AAL & Fast F 3470 Fobol tis) A
AHPAIFAGME Akt olzgh vigAE Al
g2 HgAIgo] == HHNA A&H0 A3}
HAE AXA Dok KHPANIAME %7] 8,5000 7}
AdzxAS AEstgeY, A&EH0 AEE B3
HEHoZE 78004 7] AFFACZ AZAHEAUC
ob&e] FAMIAAFEAGAN TS 27] 32F0A 34F

Lo

B orEre d2d 71587 AR fs) 2ew v
WA Ao AuA AR AW FAATAE Ao
sgom, ol% Fal A7) AU 98 MY A

2. HIHAIE A= 29

Table 1. List of Detailed Flight Test Plans

HISIA RS Jstr] fixe 2oz AauEl
A @A GX 7L A =ojof girt. Adaul A1 A & Ao
= 7 AEE 53, 718N, AEEAL AR, &
2 A, BUEEY gEey Fol £EHET 28 A
AHPAIEAGME e E 7 JAREE JF7] F
A g FAH] A, 2 52 Test Card FE| 2
Zpsle] AlHZFALN Al AlF) Table 12 KHPA}
QoA A vgAE FAAGA FAA EEo|).
aga ZF Bopd=E Table 29 22 Y802 A4
X E s "ok

Table 2. Contents of Detailed Flight Test Plan

No.

ook

= 2 u

A
0o

Introduction / _ ~
L. Al =i A E T
! Test ObJectlves ] E'7H‘g‘» = 1, ‘—H e ]

ol

?_

AlE EolAEM 22)

Bl

Air Data Calibration, Performance,

H3) A=
1885 | Handling Quality, AFCS

714 7*Z | Load Survey, Structural Integrity Demo.

Vibration, Ground Resonance,
Air Resonance, Rotor System Stability,

5 Success 771 2 HPAES 53
Criteria ASdokdte 7% 5
3 Related AEAGA Ads A =A
Document | ¥ FIFEA HE5
7] FFICG 3 AHEE A
4 | Configuration | S/A183H] 98 34
g Al BAE ABEY
Ayaed TAH AY 2
5 | Test Procedure 2] 22 A=}
| HIATE 2AFEECG, IR,
6 | Test Condition 2% 7|Z3E, RPM 5)
HISIAIE stetv) (S /CG, &
. T, A%, %, A ki3
. Quahty —5—%’%_—;_;‘(]’_ 5 ]’ﬂ o)oﬂ EH
Assurance |=Au) 27 Hpol
AaelE)e 9 el

54 . " ”»
Horizontal Stabilizer Stability,
Noise(Internal/External)
Engine Integration,

F2A% | Auxiliary Power System, Drive System,
Fuel System, IR Suppressor
Avionics, ASE,

A% | MEP Development Equipment, HUMS,

Electromagnetic Compatibility

Limitation & . _ s
H| 3 A1 S A}k
8 Clearance 1A 8 A gkALE

Hydraulic System, Electrical Power
MEASE | System, Environmental Control System,
Landing Gear System, F&E, Armament

Initial Phase, Climatic(Rain/Snow/Hot
e} Day/Cold Day), Icing, Integrity Flight
Demo, Determination of Limitation, High

Flight Test Su = W Ao
? Instrumentation ASAH 55 8 Al
AN EUEY 2 doly &
10 Test Data 2] Hor
Processing | AAIZF RUEE #d SOF/SOT
=
B |
HEetd S 9js) 5WHE oF
11 Safety HE ARk ) 2 27

Altitude Paradrop Demo

12 Reporting HISPAIE A} B

St A 2871483 A Al16d A3E(20139 6Y) /269



AA BPA RN B FES AA SR Boke A
S 3l vEgA, A 2 gEAn], A% 2 3 o
A, ARNEF AFCS S|t} o] ZoME E3] 5=,

Jo

v, & =

3 ARER Eoph AAL 60% o1

AAGT. A AN 1800 AVEA 2} ot
S Fig 19] s AR, o}e

7+eps)

2R &= BFE
Fo APRorE 2705 Bhew ok,

Performance
7%

Initial Phase

Vib. &
Resonance
A%

Fig. 1. Percentage of Flight Test Points
7t =718 =EAI (Initial Phase Test)
271990 8e 33719 A A5

AT B2 AZA2EL TP AA7]e] Hga

%uvwﬂ—a— elske Agolth obgd =YL
Fejspgat mMaAY AW 7 s

A3}l Y8l H]EEA]GI Hare AFA-

o] nyAY 24

NS zkz B= A

b & osloh md F

Vﬂ o wEy] 9

=7 9 S . ol

W7ol A Al olHA e 71E AFAHY

| 3EE o] ARl E}% dH AHo] Y&
CmEbA WA Ao & WA AN

whol] A stofof ok

ge myAPe aeYT AN

s

O

o T

Rl
_%_ (<)

o

ERE RIS
g

270/ S=ALRE 7|83 2] All6H A|3E (2013 69)

of F& 9 FAFA, £5, 1%, Ay FEd dolx
T SAHORE WM Aok AR HgYy
o FFL &£x - FAFH - FTF SAR Y
A =W, Ao FF Fg7tA SduE ol F
1x 9 ause tEME FYT A2 G &
s "ok o714 10,000t ©]/F<¢l 3 E7} 2R 8}
= AFHITE AAY F 6% FEolH, o] F AHyle]
sEAldelth. TuE7A] 49 o] frE o] Fo

= 198 AEE AAEH "ok A7) 45 2ok
7N 27199 HAE 1, 2
@A 9} 3, 48A4)9] dRE zFstw Yok F o A

Table 3. Flight Envelope Expansion Procedure

=%

F2 yg

* Rotor Tracking & Balancing % 7€} &3 7]
A
* IGE Hover, Slow Turns
o /%383 A& vs)(H ] 30kts)
o A& Hzu) e (H ] 50kts)
ARes 9 B
e H|3) AT E=7}R
P s By
R ATRE
«HQ ¥ Stability &<l
« High OGE
L AR 5/ Hol 9

«CG ogOd gjpd-

=

M

383

2,000ft)

O

29 ke

ZMid — Max) 2@ CG &% &

b L CELERE
(5.000ft) 3 29 = W
s T AR A

f<hren
% 9G4 F

2

=
e

N

ETAS

o

ot

B
=
3

N
'
oo
I

* 5,000ftol 4 <]
e

c AR ATY

ETATA=S

W,
Y
2
K
i
o2

* 10,000ft ©]’¢
o 2

Al

 H]’4Z =} / Critical Maneuvers
cE7] S8AF B

* Full System Testing

* Load Survey &

< ]R3 AR

* ZM7EET] AIE

=

<)




F=E 71FE7] LS A% BN AE F AEES AL

Hog HAWEY Z&H| £° 22352} <F 301t oW
©] IGE Hover2 TAHCH 2503 o]Fo= 32
QoA Azte] A3 @ A& M-S M3 &5

Z7MANY AAEH "o Loz s EFE 4
oNA <F 200/74A] ©]2F AFS 2~33tE wHESE &
A5 2 BFANPS FP3) o] Fol= nigl
ek A 72 7FedRE B1s7] A8l <F 20kes7t
A E 9L 30 vgS AARh ol#d dAE A
2§ Table 37} o] &% 7(SF 130kts) B RIS
s 93 e FFo] 75 I3

=

L}, 23 Hlo|el E™AIE(Air Data Calibration
Test)
FE doly RAGAFEL
2] ol 98] #Asle S 2 1%

[e]
2 ALTAR AN 24 &%E—g— FEoEA
st

it

312 Nose-boom¥} Pitot probe2]
AL BAS f8] &= Ao Master poleS Al-5-
3 BF AT HaE=Z Bgs= Low Altitude
Fly-By(LAFB)9} Level, Climb, Descent, Side Heading,
Dive & TFFgH A4l 9 71524 HelHE g5
e Algog FA =X

ct. MsAlg(Performance Test)

AEAEE T ROC 2 MEFAA AAE 5
LTEE dFY] A% FHET ol AT
AAAME vPurel] g 5 dHolHE Frs
o sith= HolA wle Fa3Ith ol EE 4%
Hol8 & HIPAI S T3l grsr|de ?‘Si"e‘x—‘]"] Al
Sto] Slgoll e}, A oS T2ae] Hr 9 1
A e 258 YIXE AES AAEHA dd A

Alge] 2 AL Table 49 A|A=o] ot

471 NEFE tal FH/CG, 15, &= 9 AR
89z 55 WA AFS AAE, R
geiM e 337 3 GEFES g<lsty] Hall
el daire wEA B2 /NEstAY, A7)
(IR Suppressor)E A% FFozT A|FS X3HA
Hr

Table 4. Performance Test Overview

No. o= ANE =5
50ft FelE Tl Hagh o]
1 Takeoft | 18 s
HY 99 592 98 A4 ol
F&% o
. 50ft AolEg dol FH7hedt
2 bdine ) e w s gl
IGE ¥ OGE iﬁowﬁl A A}
3 Hover 2 uja) A% shol
4 Forward 7+ g 9 Aske #9l
Climb/Descent | %5 RGAF =&
. Autorotation 3ollA Ha 7
5 Autorotative e 2% v H4Ag v &
Descent = o]
6 | Vertical Climb | 3] A5 A% &2
Aojsgs, A9Ae SE,
7 | Level Flight | Ht] ¢3d&= Q1 2 oFf
59 4%

OEI(One Engine Inoperative) ==

8 H-V Test | 7lellx] bAZ o]&Fo] b5
g &% g u% 9o 3
9 B ez ¥ ARARE ME
R Rk

2. "H|8MAIE (Handling Quality Test)

g AEe ax, £ 9 F337 FAFAH S
E HsPAATH, 337] EE Aol AAE HISA
A3 FAR-29Z 7|wto =z AR 7H3lol= 739
vy 8755 FEHS=AE FRlsr] Hgt Aol
ot o] Al@L HgAT F-ES SAE AAS)
X0 2 it} oy WA AP TEID,
F3E QIS 3, AT MHRd, T1F FEAFEY
T Zo] 47) 4ol tisl AAldrh HIgAY AEE 5
3 Fsh= AFFS Table 50 7Heks] A28k

ot X3H|YE=SEX|AI-(AFCS Test)

AFCS A3& AFCSE =38 715d7] 40 BtA
HAglal=t ast volHE g53ta, EA Al
A" Asg BJrletr] 93 5402 AA|ETh AFCS
9] 7% si9] AALGAR] EurocopterAlol A A5S 2)

St At e 7] &88] %] A6 A3E(2013d 69) /271



)
et

AN

Table 5. Handling Quality Test Overview

No. 2 Al =4
=g o 5:1:01] pq.E' ZZ7 ]_
. =T X T
1 Cont;)lTP.o SO | 93] 2 Control Margin 91
T Trim 54 89
) Low Speed | S/ulE 3ollMe] 234 2
Translation Control Margin &<l
FF7] FF AMAEY
3 | Static Stability | 7] HAF 2 WFSH AL
34 el
Cyclic Control TE R EF 2T 2
g | 2 SO 2me o) 23 e 2
Characteristics 3o
1 =
. ZZFAE g I3 v
5 | Controllability o)
D . ok digk AT (10
6 VERE | 2 o)) B wEy] A%(109
Stability 44 o)
37198 A= oA ZFAL
o | =dd mE VEEEEs g
7 | M bil — N
aneuverability A 7} om gho)
Bol2 3754 ol
. AFCS AFCS off ZFejollxe] gy
Disengagement | 221
gk X e T Qlzlo] =X}
9 Simulated Engine| 222 AXE Ao 3F
Failure 7] AAAHA e F El
Autorotation A] H|3JEA] &<l
1o | Ground Handling A FEE(ET 2 A Al H
& Miscellaneous | 354 &<
.| BAEA o)FF Thso R g9l
11 | Take-off/Landing g= o145 =4 3ol
| |Handling Quality | ADS- 3390 AAIE B FF
Level Evaluation | %7}

AL okl

o ute}, EurocopterAlollA] AFCS 4

2 ASS A8l a7 AlFxRd fFE FAEEAT
AFCS A3 9%, &, 8, FYEX §J=gol tigh ¢t

43 54 W 27 542 I AT ARekds)

BEEAY, 5744, $EFA, 1=/A] 2 Navigation

Coupling, Auto ILS Approach 59 7] &QIsH7]

272 / St A8 K] A6 A3E(2013d 6€Y)

1=
of

$3t Upper mode A8, ZFANA &S HAS o
F3717F A MAERE, £, 1= ) HE 73

Sh=A] E9lsl7] $138F Carefree Handling A]%, AFCS

17 ARME MPtAS Adete FELE £F
Aol Al BEd YFRREE FukslAE FEA z}oL 3
7] $1¢t Degradation and Failure 37FAE o] 2

B}, SIEAI&(Load Survey and Demo Test)
SEAEe A sENBAEY FRA[AE GSA
Foz FRAT AVIA a5 NBANEL T4 74
F9] I2FYPILE s vldstE dolHE g53)
71 95t }\]t‘ﬂo]tn] FZAAA d=AHE Hs=E &
TEA o3 AAE VA FAAEFEY FFAE vzl
Hrtstar &g3719] A stEdAE Fst] 9
P Aot o, st ABEA AR 5 F2A[A
Zol a3 7I=s J|Ex2S AE3kal, build-up
al

Ael7) 98 Agxo] TeHo} gln.

AL ElS Y X|a/H|HIEAIY

(Vibration, Ground/Air Resonance Test)
KUH @37]9] JFAPLe A 27HAE F2€rh
“Wﬂb 315"7] 7H“L‘Ff‘7ﬂ’\1°ﬂ AAE AF2TFE
Algoltt. &4 &7
7o 2 gl wE & A
EH W '6‘0, CG, &5 WIAIAT}
| 9o dsoze d77F *
o] 7152 A H=3HA 3
B3t o) dzlEol A=A
At o] AP BAHOR 3%
A A E T
Aol A 71A 9] 1st regressive
lead—lag mode®}t 7]1A2] roll mode T pitch mode2]

s/ 2Rk EASA "ok wEbd AdEE
’\]ﬂ‘)ﬂ"i“ oo} o] I3V st FE&EUS
_1_3510]'7‘” %E]'

* ZTHMTW~MTOGW) L CG(Fwd~Aft)
+ AFCS On/off



F=E 71FE7] LS A% BN AE F AEES AL

* Ground surface stiffness(Concrete, Grass, Sand)
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