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Design of a Turbine System for Liquid Rocket Engines
Chang-Ho Choi*, Jn-Han Kim**, Soo-Seok Yang***, Dae-Sung Lee****

Abstract

The turbine system composed of a nozzle and a rotor is used to drive turbopumps while gas
pases through the nozzle, patentid energy is converted to kinemaic energy, which forces the
rotor blades to spin. In this sudy, an aerodynamic desgn of a turbine sygem is invegtigaed
usng compressble fluid dynamic theories with some pre-determined desgn requirements (e,
presaure ratio, rotaional speed, required power etc) obtaned from a liquid rocket engine (L.RE)
sydem desgn. For amplidty of a turbine system, impulsetype rotor blades for open type LRE.
have been chosen. Usudly, the open-type turbine sysem requires low mass flow rae compared
to the dosetype sygem. In this sudy, a patid admisson nozzle is adopted to maximize the
effidency of the open-type turbine sygem. A desgn methodology of the a turbine sysem has
been introduced. Espeddly, a patid admision nozzle has been dedgned by means of smple
empirica corrdaions between effidency and configuration of the nozzle. Fndly, a turbine sysem
dedgn for a 10 ton thrug leved of LRE is presented.
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1. Schematic diagram of a liquid rocket engine
system
(P=pump, T=turbine, GG=gasgenerator)

(gas generator)
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1. Design parameters of the turbin
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2. Cross sectional view of the nozzle
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2.2.2 Nozzle
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2. Design parameters of the nozzle
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3. Design parameter of rotor
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7. Schematic diagram of the partial admission
nozzle
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4. An example design of turbine system
3.
835 Kw
15 . . 50,000 RPM
136
s 14 Kg/ s
8 0442
2 8
075 |- i i - 10.73 mm &
: 13.73 mm
;.-,l ....... 1 a; 18°
1 1.2 14 18 18 2 N
mass ow e b1 & B, 5 & 226
9. Power vs. mass flow rate 80
055 ; ! , 2.2.
3 224
4 L
| .'; 4 .
] I I I 1
a1 02 0a 04 0g &

parial admissin rako

10. Efficiency vs. partial admission ratio
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