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ABSTRACT

The Rocket Engine Dynamic Simulator (REDS) has been developed. REDS is a kind of simulation tool to simulate
and examine unsteady behavior of a rocket engine. A rockst engine is modeled as 2 system of pipes with various
hydraulic elements such as turhopumps, turbines, valves, orifices, ete. Flows of fuel, oxidizer and combustion gas ave
simulated by solving conservative equations with calculations of their phase changes and physical properties. The
motion of turbopumps and turbines are solved coupling with flow eguations. The heat exchange between fluld and
walls is also caleulated and incorporated inte the energy state of fluids. In the present version of REDS, the
simulation code has been developed to simulate the unsteady behavior such as a startup and a shutdown of a staged
combustion cycle engine, which has been applied to Japanese lnunch vehicles H-II and H-IIA. The validity of REDS
has been checked by comparing with the combustion test data, and the resulis showed high capability in
reproduction of unsteady response in startup and shutdown and steady state working condition. REDS has been
constructed with Hexibility to apply to any configuration of a rocket engine and is expected to contrbute to R&D of a
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err.[%]
overall flow rate [kg/sec]| -4.11
overall oxidizer flow rate [kg/sec]| -4.67
chamber cooling flow rate [kg/sec]| 1.08
nozzle cooling flow rate [kg/sec]| -0.76
fuel turbine flow rate [kg/sec] 418
oxidizer turbine flow rate [kg/sec]| -2.77
MCC pressure [Mpal -0.41
MCC oxid main injector press [Mpal] —-1.94
MCC fuel main injector press [Mpa] -0.79
PB chamber press [Mpal 0.22
PB oxid injector press [Mpa -0.63
PB fuel injector press [Mpal 1.34
chamber cooling out temp (K] -2.68
nozzle cooling out temp [K] -9.35
combustion mixture ratio [O/F] —6.03
preburner mixture ratio [O/F] —8.96
pump speed rpm —0.26
pump speed rpm -0.77
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