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Development of Energy Balance Program for
Staged-Combustion Cycle of Liquid Rocket Engine

Sang-Bok Lee* - Tae-Seong Roh**

ABSTRACT

The energy balance program which can balance the relations among energy, mass flow, pressure in
the staged-combustion cycle of the liquid rocket engine has been developed. The modular approach
has been chosen for the analysis; the engine cycle consists of the elements from the predefined
component analysis program. The engine with the staged-combustion cycle has been decomposed into
several principal component modules, such as a thruster chamber, turbopumps, turbines, supply
system components and a pre-burner. The program has been verified with comparison of the results

to the selected data of the space shuttle main engine.
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Fig. 2 Structure of the Energy Balance Program
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Table 1. Input and Output of the Modules
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A4 20.4 MPa
o) sl 77.5
o7t latm
=g 1,817.4kN

Table 3. Comparison of SSME and the Result of
the Program

] 1l ZF ©
(S]SM%\) ATk (%)}
F2©LS) | 1,817kN | 1,817kN | 0

Isp(SLS) 363 s 385.6 s | 6.19

8 (vac) 2,278kN |  2,235kN | 1.88

Isp(vac) 453.0 s 474.1 s | 4.66

A% | 511.0kg/s | 480.6kg/s | 5.95

m pp 98.62kg/s | 92.28kg/s | 6.43

PB 0.193 0192 | 052
Pz - | 77.99MW
B Rl 9} ¢ - | 78.22MW
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