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Optimal Analysis of Tripropellant Engine for SSTO

TAN Jian-guo, XU Warwu, WANG Zhen-guo
(College of Aerospace and Material Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: The trajectory model and the mass model of SSTO reusable vehicle and the performance model of tripropellant
liquid rocket engine are established. Optimal analysis w hose objective is minimizing the vehicle gross mass is performed to attain
the engine parameters. Results show that the performance of tripropellant engine is 10% higher than that of LH/LOX engine.
T his research is the basis of design and analysis of tripropellant propulsion system.
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Tab. 1 Minimum launching mass in different pressure combination
P2 Pel 14 16 18 20 22 24 26 28 30
12 446.4 436.2 430.0 430.4 431.1 432.5 4359 441.3 446.8
14 431.8 422.3 421.3 420.4 421.3 4224  426.2 433.7
16 422.2  413.6 411.1 411.0 415.1 417.1 423.6
18 414.1 408.7 406.9 407.4 412.3 414.5
20 409.8 407.4 405.7 406.8 409.9
2 pe2 , ,
1 Pecl ’ Pl
De2 , , P 22MPa 431. 1t 408. Tt
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Fig. 3 Launching mass vs. pressure difference

Fig.4 Launching mass vs. hydrogen fraction
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