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A system configuration of tripropellant rocket
engine with linear plug nozzle
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Abstract:  Tripropellant Liquid Rocket Engine( TLRE) and Liquid Propellant Rocket Engine with Plug Nozzle( LPREPN) are
both key technologies for the realization of Single-Stage-To Orbit( SSTO) . A system configuration for the Tripropellant ( hydrogen, ox-
ygen and kerosene) Rocket Engine with Linear Plug Nozzle (TRELPN) was presented. and some computational resulls on it were ini-
tially given. This gas generator cycle for pumprfed liquid rocket engine was chosen. The aim of the mode transfer was achieved by us
ing the hutterfly-type valve to shut off the kerosene flow and using variable-area-type Venturi tube to alter the hydrogen and oxygen
flow-rate, and the thrust vector control was completed by using variable- arear type Venturi tube and the turbine gases. Based on some
former design and analysis on TRELPN’ s thrust chamber, this paper presents a new designed TRELPN with advanced performance
which takes achievements of TLRE and LPREPN into account and can be realized in near future.
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Fig. 1 System configuration of tripropellant
rocket engine with linear plug nozzle
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Table 1 Main characteristics of tripropellant engine

with linear plug nozzle in dual mode

Parameters Mode 1 Mode 2
Engine thrusy/ kN 60.0 33.4
Specific impulse/ ( N+ g/kg) 3 333.333 4 067.714
Chamber pressure/MPa 7.0 3.6
Hydrogen pump flowrate/ { kg/s) 1.276 1.222
Hydrogen pump head/m 12 274. 1 6 209.5
Hydrogen pump speed/ ( i/ min) 50 000 50 000
Oxygen pump flowrate/ ( kg's) 14. 199 7. 089
Oxygen pump head/m 833.3 366. 6
Oxygen pump speed/ ( 1/ min) 20 000 20 000
Kerosene pump flowrate/ ( kg/s) 2.739
Kerosene pump head/m 1 070. 4
Kerosene pump speed/ ( 1y min) 20 000
Table 2 Main characteristics of
( Hydrogen and Oxygen) gas generator
Generator type Parameters Mode 1| Mode 2
Mixture ratio 0.9 0.9
) Hydrogen flowrate/ ( kg/s) 0. 0468 | 0. 0267
Gas  genenitor Oxygen flowratel ( kefs) 0.0422 | 0. 0237
diving. hyder Chamber pressure/ MPa 7.1 3:7
gen pump tur )
Chamber temperature/ K 925 925

bine
Oxygen pressure drop of injector/ MPa 1.7 0.89

Hydrogen pressure drop of injecto/ MPa | 1.55 0. 81

Cas Mixture ratio 0.9 0.9
Jas  generator

driving oxygen Hydrogen flowrate/ ( kg/s) 0.050 | 0.0168
pump  turbine Oxygen flowrate/ ( kg/s) 0. 0450 | 0. 0152
in both modes Chamber pressure/ MPa 7.1 3.9
and  kerosene Chamber temperature/ K 925 925

pump turbine Oxygen pressure drop of injector/MPa 1.7 0. 89

in Mode 1

Hydrogen pressure drop of injecto/MPa | 1.55 | 0.8]
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Fig.2 Control momental figure of TRELPN
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