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Study on The Propulsion System Flight Test
of KC-100 Small Airplane

Dae-wook Kim* - Sung-soo Kang -+ Chan-jo Kim - Bong-gil Wu

ABSTRACT

The conformity of propulsion system need to be evaluated thorough the flight test because it is an
important part of the airplane to ensure the flight safety. In the small airplane development, the
flight test according to KAS(Korean Airworthiness Standards) Part 23 is one of the ways to
verify compliance in terms of satisfactory aircraft/engine/propeller integration. This thesis
introduces means of verifying the compliance and test requirement of KAS Part 23 for the
conformity of the propulsion system in small airplane. It also describes procedures and methods
of propulsion system flight test through KC-100 airplane project.

Key Words: KAS Part 23 Subpart E, Propulsion System, Small Airplane, KC-100,
Flight Test, Type Certification, BASA(Bilateral Aviation Safety Agreement)
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Table 1. Definition of MOC Code for KC-100[5]

MOC

Code \aiiide E‘I;:I(; HEe
0 Ao 2 AukAt g 6 H] = A
1 drzta A 7 E 7] BAb
2 |-k 8 EH oA
3 A A=A dHzt 9 THREIZE
4 Rk N/A Not Applicable
5 #FE7] AEANY

Fig.1 TSIOF-550K Engine
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Table 2. Propulsion System Test
MNo. Requirement Test Name
1 KAS23.901/939 Propulsion Operating
11411309 Characteristics
2 KAS23.903 Engine Restart
3 KAS 23.905 Propeller Speed
4 KAS23.943 Negative Acceleration
5 KAS23.1041/4347 Engine Cooling
6 KAS 23.1091/93 Adr Induction System
7 KAS23.1121/25 Exhanst Svstem
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Table 3. Normal Operation Range of Enginel6]

Parameter Range

24752525/ Stable

RPM and over 18 InHg of MAP

Fuel Pressure, psig 40--355/2500RPM

Onl Pressure, psig 3060/ 2,500 RPM

Fuel Flow, gph <39.2

CHT 460
Ol Temperature <240
TIT < 1850

Al 3= (25,000 ft), Ta= (18,000
ft) 2 ALE (5,000 ft)olA ok FEo] of
& APe FAe pd steEt 3 W
2 §4 9EAE B
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® Throttle Accel./Decel. Rapid & Slow Test
1.ThrottleS Max ¥ X]ol A4, Rapid Test+
4%, Slow Test= 7~9% oo MAPE
16 in—HgE prd
2.1 S FAstY Favery &<l
3.MAP 16 in-Hgoll A Rapid Test: 4%,
Slow Test+ 7~9% oo MaxZ Z7}
4.1% & KA FauEv g gl

® Best Power / Economy Mode Test
1.MAP 25 in-Hg® 7% & Beat Power/Best

Economy(BP/BE) 2=$] X & BE =2 BP
HAA 7 18T FA

2.BE =& BP A4 Ay A et
gl

AN &4} Fig.3% o] Throttle2] W3}ol] wiz}
MAP(Manifold Air Pressure)® FZ%<l W8-S
HSI5L MAPS] Wstel] whef <zl P EE 7]
(Turbo Charger)e] 243k wk-g-8- Q1513 T,
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system®] HYE xe+str] 98] Start Switch
Off W% F7F alvh. AE@-& 10kft e 18kft
T O7HA aEzPAA FEEA AXAAE
Hetsl= 7152 EGT(Exhaust Gas Temperature)
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® Fuel Shutoff Mode Test
1.17 F3]H, Boost Pump®} Fuel Selector
Valve Off.
2.EGT 500°F ©]3l7b#A] &% 85 KCAS A
3.Boost Pump On, Fuel Selector Valve On,
EGT<} RPM <2<l

Fuel Shutoff Mode Test A& A3}, Fig.49} 7ol

Az AR o]F Fuel Pressure®} RPMS A 7+
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Fig.5 Start Switch Off Mode Test(10kft) R

Fig.6 Propeller Speed Test(15Kft~ 18kft)
Start Switch Offel whe} Fig.59 2ol a4l 1 °
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® Negative Acceleration Test

1. 25kft, HANEH o= -0.5G 5237F 74

2. 18kft, A= o2 -0.5G6 527+ A

3. bkft, Hdl&8k oz -0.5G 527F %

Negative G (25,000 ft)
E:;q FuelPressure. —:\-\‘_/——)—o
<. mmem &= L,
£, \ | z
3 __ nEennuS DR [ Mo
[ o \ .‘ ’

-
3015 w2 3025 3050

Time (Seconds)

w0 040 3085

Fig. 7 Negative Acceleration Test(25kft)
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AC23-80] H7E A5y 219 7= 10
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temperature (°F) = true temperature (°F) + 100 -
0.0036 X pressure altitude - true outside air
temperature (°F)S AFE38le] &5 HASIAT
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Al 2L7]5s 23skA gotok gt
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Corrected

Table 4. Limit Temperature of ltem

Test Item Req Test Item Req
Turbine inlet Temp 1.850°F Alt #2 Drive end Bearing 250°F
ECU surface Temp 185°F Alt #2 Positive Heat Sink 300°F
EMS sarface Temp 400°F Cylinder %1 Head Temp. 460°F

Alt =1 Stator Slot 356°F Cylinder 2 Head Temp. < 460°F
Alt#1 Stator end Turns 356°F Cylinder#3 Head Temp. < 460°F
Alt #1 Dnive end Beanng, 248°F Cylnder =4 Head Temp. < 460°F
Alt =1 Positive Heat Sk 305°F Cylinder #5 Head Temp. < 460°F
Alt#1 Slip Ring Bearing 240°F Cwlinder #6 Head Temp. < 460°F
Alt 2 Stator Slot 360°F Oil Temp < 240°F
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Fig.10 KC-100 Air Induction System

® Air Induction Test
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Temperature, MAT, OAT 7]=
2. 183 R237)E5EYTF I 5 % Power,
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Fig.11 Alternate Air Induction Test(13kft)
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Fig.12 CO Gas Measuring Point

® [xhaust Test
1. 10kft7}A] HAgEHo =z A5 A, =3
2. 10kftoll 4] MAP 24.5in-Hg® SR8 A],
=7

3. 10kftoll A 3 (AR F3A) A, A

Table 5. Measured CO Density

CO density (ppm)
Measuring Point
Climb Cruise Glide
Left Window 150 220 34.0
Right Window 16.2 25.5 33.0
Left Floor 14.0 220 25.0
Right Floor 13.1 34.0 200
Front of

Instrumented Panel 131 336 160
Pilot Head 12.0 270 13.0
Cabin Front 1.1 29.0 11.0
Cabin Center 11.1 29.0 10.0
‘Cabin Rear 14.0 28.4 10.0

NHZA3}, Table 58 o] AA3ets HE
S0ppmo] ol & BE 7)o A FX AT},
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3.d B
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o] FXAE MAANYE 27E 2TE ATS
A Aak 9 S 849 & 5 A
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