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ABSTRACT

Upper stage of the Korea Space Launch Vehicle-II(KSLV-II) uses a 7-tons class liquid rocket
engine and is an open gas generator cycle with a turbopump supply method that uses
kerosene/liquid oxygen as the propellant combination. This study first provided a brief overview
of the design and development process of the upper stage engine. In addition, it introduced the
solutions and results applied to some of the problems that occurred during the development

process of the upper stage engine.
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Fig. 1 Schematic diagram of the KSLV-II upper stage
engine.
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Table 1. Main design specifications of the KSLV-II
upper stage engine.

Vacuum Thrust kN 69.0
Vacuum Specific Impulse s 326.7
Mixture(O/F) Ratio - 2.241
Chamber Pressure MPa 7.03
LOX Mass Flow Rate kg/s | 14.81
Fuel(Jet-Al) Mass Flow Rate | kg/s 6.61
Nozzle Expansion - 94.5
Burn Time s 530
LOX Temperature K 93

Fuel(Jet-Al) Temperature K 278
Gas-Generator Temperature K 900
Length m 1.88
Diameter m 0.88
Dry Weight kg 187
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Fig. 2 Energy balance example for gas generator cycle
enginel3].
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Fig. 3 Engine mode analysis program for gas generator
cycle engineld].
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Fig. 4 Engine mode analysis according to the change
of the gas generator oxidizer line loss
coefficient[4].
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Fig. 5 Start-up characteristics prediction of the KSLV-II
75 tonf engine using start-up analysis code[13].
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Table 2. Main test goals of the KSLV-II upper stage
engine.

Engine

Model Main Test Goals

Test

- Propellant filling and
discharging test

- Chill-down and Purge
Procedure development

- Engine ignition test

- Start-up and shut-down
sequence development

1G |- Start-up reproducibility check

2G |- Start-up characteristics check
3A according to the engine inlet
4G conditions

DT | 5A |- Engine design points and
6G off-design points test
6GR |- Engine performance correction
6GR2 through feedback control
8A |- Full duration combustion test
- Leak test procedure
development
- Acceptance test procedure
development
- Turbine soot lamination
characteristics check
- Vibration test

- Engine life-time test

QT 79A1;R - Engine performance test in
vacuum condition
10A ) Acceptance test
AT | 12A . .
14AR | Engine performance correction
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