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ABSTRACT

In this paper, the instrument flight certification process and flight test results of Korean
Utility Helicopter (KUH) are presented. For the instrument flight certification, the suitability
of installed equipments and instruments have been reviewed and verified by ground and

flight tests. Next, static and dynamic stability test are conducted in accordance with
FAR-29 Appendix B. The static stability is determined by the change of speed and attitude
according to control inputs. The dynamic stability is evaluated by how quickly the

response of the helicopter due to long and short period control inputs are decreased. The

pilot workload evaluation are also carried out by simulated IMC flight tests. This paper

presents the workload assessment results when some failures are occurred at cockpit

instruments, engine or flight control systems as well as the normal situation. After the

simulated IMC flight test is completed, actual instrument flight test are conducted in a real

IMC environment according to the air traffic controls.
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Fig. 1. Schematic Diagram of KUH Glass
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Fig. 2. Flight Test Results for Static
Longitudinal Stability
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Fig. 3. Flight Test Results for Static Lateral
|/ Directional Stability at VH
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Fig. 5. Flight Test Results for Lateral
Dynamic Stability at VH
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V5%t T FAAS EFEt orFg Fdel o Simulation
= 9 uEE vty rie AAEHAT G719}

2o HorAda 9 ZolgA Al¥L &3 FAR-29 Test Cases Maneuvers
oA Qe 3 HY AAANL RGI Level & Speed Change
A= Gt Baseline Test , Bank tum
N . Climb / Descent
2.3.3 AH7|H| ZAAH ILS Approach
IMC/IFR Q1S5S Hsir= &Al IMC/IFR %= Unusual Roll Attitude
Ao 2FEAY JFEEE(Work load) H7}7t Unusual Attitude Recovery (< 45°)
wt= ] Fe sty a8y AA IMC/IFR 279 Test Unusual Pitch Attitude
ANe aAREZ2 33 A 7153 ohekst A Recovery (< 309
BS A=y oE e wel Fo AdTZAJ Level & Speed change
gk BARAEo] dgsith o]Hg EAMAES SAS Bank_turn
e AR ZEALE oE Ao} A stEly] 9 Malfunction Climb / Descent
_:rs-_EgE_ -]_ o]—O:] o]: ?51—1:]— ILS Approach
IMC/IFR RAA A= AFCSE ¥ 33e] . Level & Speed Change
RE A%o] AA Aumet opie gId 1 | P Trim _Bank turn
Aarato] Wat WoE S Z-alEhch o] okl g Malfunction Climb / Descent
_ ol ILS Approach
AR vk Zo] IMC =M= 5o Al g Level & Speed Change
ol wet o] LAsiHgtE HYSs FEE ~ Bank turn
T 71 el 9 31l EHSHH“: R 2 AFCS-off Climb / Descent
AL JFHESE FrbsteetE Bt S A ILS Approach
e ok =7 wEol. o] 1L AFEE= Level & Speed Change
e Age 37 2F 546 48 MAE Back-up Bank tum
1S oz st oleld  EHde Instrument Climb / Descent
AFCS, 97, A7) 1% So] st <, A Engine Failure OEl Entry
71, BAAE T ©d 1L KUHE 750
= AA vPEA JFS FA Ee= AHAoE & A XA T SAS malfunction test 3 -FAFSH
T HPAIFS T #AHE O, IMC/IFR EARA] Aoz 9x, & 9 8% Fo g SAS 7lF
A gl e AlLstAt o] ZAFelA] YEE I FHAA AFES HAS
Table 2= o]2igh AZ|Wd BAMAES A2l ). AFCS off A8 SASE X3 AFCS9
st HoFal loh Table 20 AAJE wpel 2 mE 7158 AAAZ F AFS QARG
of A7IN& RAAIFL AA] AZI¥IAY Al &5 Back-up Instrument AL 7|E H| A 7](Basic
He A& 8 a&KoMe FHud, A% 3 7F Flight Instrument)E ©]83 4 gl AFolA
%, A3ud, s 2 s, A2 2 FAF 71E ouATE o] &3ty IFR HIgo] 75 AS
e Xt du AFY AFEdS AME g3y &) AAHAY olE & d¥EF
W o33 Zt Baseline Test= $Z=& 283k Ale] MFDE 25 Zow, thE 2EALY A7E
ZElel A Z12AJ]D AV s9s Adstar, ofFA 3 AeEdM Algo] AAEITE Engine
Degraded ~ modeollA]  ZFAF]  YFF3 Failure AlPL IMC/IFR I3 5 3hte] <lzlo]
(workload) 7F A= AW¥3s7] A 7IEkes AR} A$E 7145t AA8IAT o1 9] OEI
5371 S8l AAHEAS. Unusual Attitude  (One Engine Inoperative) Al ollA F&3 <+

daad 2 wE 9% 4

4
=
=

Test= Safety pilot©]

Aol H3lE & F, =5 FE3 AFZFTAL
A835H4 AAE vE ZE F J9EAE gotd)

71 98] AAHEAY. Trim malfunction test=
DTS(Data Transfer System)E ©]-§3l AFCS9]

A wARE o2 WX, T P 4F &
of e EY 71%e 47 GANAT A8

A4S ol gdeol wel, IMC/IFR EAF Al E ol
A= OFI Jdzxe tisixrt g<lstaint.

IMC/IFR EARAEol A 2FALY] 553}
&l A= Bedford Workload Rating Scales ©|
g3l Hrlstgdoem, 2 A3 Table 33 o)
Table 3¢ A|AJ® #le} Zo] AFCSE X33t
e AlEo] AR AFsts s (Baseline)
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Table 3. Pilot Workload Rating for
Simulated IMC/IFR Flight

Test Cases Workload Rating
Baseline Test 3.0
Trim Malfunction 3.7
SAS Malfunction 38
AFCS-off 48
Back-up Instrument 40

NA e ZFAF JFH3E= Rating 3 T2
3359t Trim Malfunction Z7Ad A= Awk
o2 JRHEIF= A FUEHA &g &
Roll trim malfunctione 7]% % FH vlg &
T AFCS7} B2 &sste A%< & Zol7t §l
lt}. Pitch trim malfunction &7 T3 HZ H]
q& Afstie & dFH3 7k Stk 2
#} yaw trim malfunction®] 7-$-ol= “dthF
S =2 roll E+= pitch trim malfunction Bt 5
F3t7b w=okom, 53] HFZ Hld Ald] dFH3)
7b Bl FUtelth. ZE8FHOE trim
malfunction®l A+ &, 9], &% & TAHE =
FTA] YRR S 718 T SAS malfunction
S HHIA O Z trim malfunction Z7AY FAFSH
TFToE JFFIIE FUHEAT & 8% =
M= HT vl Al F7HE Q] dFFSt

7b AT AFCS] AEs AAANZL AT,
2 He Hg BF QJRF-R317l Rating 4.8%
23] =718 th. Bedford Workload Scale®l A
Rating 5= F7F2Ql o5 8o v AgE =
F=Fo|th. AFCS off 27& SASS EE 7]59]
AAeto, 3719 78 vgPEAETSZ v st
= AFYEs AUt AdS #W Rating 4.8 3]
TFToE A ATh dEA 7] W
oA AFF3E F7h= odH g8 IA F
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N o A
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Aol g E A F7] W& o E AT
234 A7|u|d Al# A #HIt
IMC/TFR Z§AS 91387 AA IMC
el Al IFR WA E-E . B2 A
3 A A= Fig. 63 2T IFR H3A]
e ool AR FEI AHaFEelA AAHA
o A2 VyollA Hl Al7IRls £& e oA
A A710]5  (Instrument Take-off
(ITO)), &=Z¥|3 (Enroute), VOR Hold, ILS
(ILS Approach), Missed Approach 59| TAZ
HYE AL} ol FZu|d) FAoA T AR
S d9iFer2 AHAAZN F OEl Z7oA¢
srshglch, AA #7160
.

o
2
rr
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T34 9 Fo AREARE QoF AA AT A
71818 1S5S M e 1A¥ oz FEE A7
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3l 45S st o2 3
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FAR-29 Appendix
AL 9 <t
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Enroute (Cruse, Basic Maneuvers,

Max Speed Demo, etc.)

Standard Terminal

Standard Instrument
Departure

Instrument Take-
off

ILS / PAR
SACHON Approach
Airport
Descent

Enroute
(Descent)

VOR Hold

VOR Hold Arrival (STAR)

ILS Approach

Missed Approach

KIMHAE
Airport

Enroute (OE| Demo. Etc) IFR Climbout

Fig. 6. Simplified IFR Demonstration Flight Procedure
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