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ABSTRACT

It was examined that start-up characteristics of a staged combustion cycle engine powerpack. Among
various parameters, valve opening time was considered as a main factor affecting the start-up
characteristics. Using monte-carlo method, characteristics variation was analyzed when the valve
opening time deviates from the nominal value. As a result, the main fuel valve opening time and the
start turbine ending time were significant associated with the startup characteristics. When separating
main fuel valve opening time and start turbine stop time, main fuel valve opening time was an
important factor. For stable operation, the main fuel valve opening time must be set one second
before after driving the start turbine. Likewise, it was confirmed that the startup analysis can suggest

an appropriate startup sequence for a stable startup.
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Ful. P : first stage fuel pump
Fu2. P : second stage fuel pump
MT : main turbine

Ox. P : oxidizer pump

PB : preburner

ST : start turbine

Vi : preburner oxidizer valve
V2 : preburenr fuel valve

V3 : main fuel valve
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Fig. 1 Staged combustion cycle engine powerpack4].
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gostan. Als A T My W FIATE A ;
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AAE A aesA FS A o wF Variable Value 30
s aFEAAe A7 1702 Ao 292 V1 Open Time (sec) 0.38 0.05
1o o 2 AR 7+ =
a9 FIAT A, A B o= ME V2 Open Time (sec) 058 0.05
(E=2)A, F34 Hx FF(head)? A3} V3 Open Time/ 5 03
- - 1.1 .
Yt ATH4]. £ dFelAMe Ale A w2 A ST Stop Time (sec)
S97lA] =Z2A7F YA Qa WwE Ay Za Moment of Rotational
HA T A7F AHAA dar B2t 5 Al ! ¢ 0.0015 0.00015
of WH o] AL FA(filling process)o] Inertia (kg « m°)
Pue= Ao 7Hgedd. weps wee Ve
e A T 98 7HA 2909 o5 @52 4 o

o] 1705 R o] &3 a2
T4 (filling process) FAA Eq. 1S
tHel.
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