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ABSTRACT

In this study, the start-up characteristics of a staged combustion engine were analyzed numerically
based on relational equation modeling of the entire engine components. The start-up characteristics
were extensively analyzed considering the transient period of the total engine system from the start-up
sequence till the steady-state of the engine. The performance characteristics of the engine components
such as RPM of engine power-pack, chamber pressure and O/F ratio of pre-burner, and mass flow of
propellants in the start-up period were investigated. Furthermore, the calculated engine data were
compared satisfactorily with the experimental data. Through the comparison of data, successful
validation of present engine start-up analysis has been obtained.
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Fig. 1 An Example of Staged Combustion cycle
engine systems.
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Table 1. Component name of staged combustion
engine in Fig. 1.

GOV Oxidizer valve

GFV pre-burner fuel valve

MFV CC fuel valve

oP Oxidizer pump

F1P First fuel pump

F2P Second fuel pump

ST Starting turbine

MT Main turbine

CC Combustion chamber
m,, (mMox) oxidizer mass flow
my (mfl) fuel mass flow (CC)
T'rLf2 (mf2) fuel mass flow (pre-burner)
my; (mf3) fuel mass flow (CC pryo)
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Table 2. The performance data of present engine
system at start and design points.

Pw | O/F | m,,

RPM .
[bar] | ratio [kg/s]

m 11 m 12 m 13

[kg/s]| [kg/s] | [kg/s]

200 |1.03| O 0

0 0 0

28400 | 180 | 61.2 | 16.52

6.76 | 0.27 0.2

Table 3. The operation timing of propellant valves.

Propellant valve opening time [s]
GOV 0.55
GFV 0.60
MEFV 0.63
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