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T-50 Engine Airstart Test

Joo-Hyun Jung*, Sang-Hyo Lee*, Sun-Wook Park*, In-Myon Jeong* and Sang-Baek Lee*

ABSTRACT

For single engine application like T-50, advanced supersonic jet trainer, airstart
capability is very important. This paper presents the results of airstart tests performed
to verify T-50 airstart capability for various flight condition. The tests include
spooldown, APU assisted and auto-relight airstart tests. Except for the auto-relight
tests T-50 engine was successfully restarted for all airstart tests. After modifying
FADEC flameout detection schedule, auto-relight tests also were successfully
demonstrated. Through T-50 engine airstart tests excellent T-50 airstart capability was
validated.
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Fig. 1. Schematic of T-50 Starting System

Engine Starting on Ground
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Fig. 2. Engine Start on Ground

I : Equivalent system mass moment of
inertia
a : Resultant angular acceleration
Tp : Torque delivered by starter

Tc : Applied torque resulting from
combustion of fuel

T¢ : Torque to overcome rotor bearing and
shaft seal friction

Tp : Torque to move air through the
propulsion system (pumping torque)
T. : Torque to drive engine aircraft
accessories (pump(s), generator(s), etc.)
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T-50 Airstart Test Points
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Fig. 3. T-50 Airstart Test Points
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Spooldown Airstart at 20kft/350KCAS
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Fig. 5. Spooldown Airstart Result

Table 1. Spooldown Airstart Test Results

® @) ® ® ®
KiMach | (o.no) | (seo) | (9an2) | en2) | (se0)
20/0.75 83 10 50 43 12
20/0.55 836 | 115 | 48.1 41 194

25/0.83 87.3 13 532 | 485 15
25/0.6 83.7 10 533 | 463 | 166
30/0.85 87 74 60 523 | 138
30/0.67 83 59 60 519 | 146
35/0.87 78 25 70 64.3 8
35/0.74 87 2.3 70 66.6 54
30/0.9 89.5| 44 38 36 16
30/0.8 85 69 25 24 26

® Initial RPM

@ Dwell time at OFF

@ RPM when PLA set to IDLE

@ RPM at turn around

® Time to IDLE RPM after PLA set to IDLE
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Fig. 6. APU Assisted Airstart Result

Table 2. APU Assisted Airstart Test Results

2 4

Kft/Mach <°/oqn)12) (s(e)c) <%@riz) (O/C,Cn)lz) (si)c)
20/0.39 87.7 58.4 36.2 34 22
20/0.6 85 25 36.9 36 20
20/0.8 76.9 30.4 39.7 38.5 17.4
15/0.35 87.7 70 35.1 34 25
15/0.55 87 23 35 34.3 18
15/0.75 76.3 27.4 37 37.2 17.3
@ Initial RPM

@ Dwell time at OFF

® RPM at ATS engagement

@ RPM when PLA set to IDLE

® Time to IDLE RPM after PLA set to IDLE
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Auto—Relight Test at 40kft/0.67
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Fig. 7. Failed Auto—Relight Test

Auto-Relight Test at 40kft/0.67

N —PLA
140 70
—N2

PLA, deg
N2, %

10 15 20 25 30 35 40
Time, sec
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