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Design of a Turbine System for Liquid Rocket Engine

Chang-Ho Choi*, Jin-Han Kirn*, S00-Seok Yang*, Dae-Sung Lee**, Yoo-Cheol Woo
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ABSTRACT

A turbopump system composed of two pumps and one turbine is considered. The turbine composed of a
nozzle and a rotor is used to drive the pumps while gas passes through the nozzle, potential energy is
converted to kinematic energy, which forces the rotor blades to spin. In this study, an aerodynamic design of
turbine system is investigated using compressible fluid dynamic theories with some pre-determined design
requirements (i.e., pressure ratio, rotational speed, required power etc.) obtained from liquid rocket engine
(LRE) system design. For simplicity of turbine system, impulse-type rotor blades for open type LRE. have
been chosen. Usually, the open-type turbine system requires low mass flow rate compared to close-type
system. In this study, a partial admission nozzle is adopted to maximize the efficiency of the open-type
turbine system. A design methodology of turbine system has been introduced. Especially, partial admission
nozzle has been designed by means of simple empirical correlations between efficiency and configuration of
the nozzle. Finally, a turbine system design for a 10 ton thrust level of LR.E is presented.
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Fig. 1 Schematic diagram of liquid rocket engine system
(P=pump, T=turbine, GG=gasgenerator)
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Table 3 Design parameter of rotor
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Fig. 3 Geometrical dimension of nozzle-rotor

Fig. 4 Velocity triangle of rotor
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Fig. 6 Efficiency vs. partial admission ratio

Table 4 An example design of turbine system
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