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Pipe Network Analysis for Liquid Rocket Engine with
Gas-generator Cycle

Taekyu Lim* - Sangbok Lee* - Tae-Seong Roh**'

ABSTRACT

A liquid rocket system consists of a combustion chamber, a gas generator, a turbo pump, and a
turbine, etc. Each component is connected by supply components such as valves, pipes, and
orifices. Since each component has a combined effect on engine performance, preliminary analysis
for overall system must be required before the conceptual design stage. Comprehensive analysis
program considered the supply system has not been developed yet. In this paper, a supply
component model of the liquid rocket engine has been designed after verification of each
component. The gas generator cycle with supply components has been composed. The results of

the cycle has been compared to those of the F-1 engine with the representative gas generator cycle.
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Table 1. Performance variable of supply
system components
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Table 2. Flow Coefficient & Conversioin
Factor

kil Av

v USgal/min Av/23.8x107°
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Table 4. Pressure Loss between Reference and

Result
. Pressure Loss(Pa) o
Section Reference Result %
1 1.54x10° 1.36x10° | -11.7%
2 1.21x10° 1.18x10° 25%
3 3.00x10° 2.05x10° | -31.6%
4 3.81x10° 3.68x10° 3.4%
5 3.56x10° 3.49x10° 2.0%
6 2.40x10° 1.63x10° | -32.1%
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