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Design and experiment for a GH,/GO, fuel-rich preburner

LI Mao, GAO Yu-shan, CHEN Ze, JIN Ping.\ CAI Guoe-biao

(School of Astronautics,

Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: Scheme design, numerical simulation and experimental/study were used to in-
vestigate a fuel-rich preburner of full-flow staged combustion¢ycle€ngine in order to validate
the ignition reliability and\ products’_temperature uniformity:” Gaseous hydrogen and gaseous
oxygen were selected as the propellants. Three types of structure schemes, namely, shear
tricoaxial injectory multi-injector,\-division>combustion, were analyzed contrastively. The
numerical results show that, the preduct temperature can reach a nicer uniformity in a short
preburner length by /using the scheme of shear tricoaxial injector. And, the credible ignition
reliability and-good product temperature uniformity were validated in the experimental test.

The temperaturé uniformity can maintain well in a large range of mass flow.

Key words: full flow staged combustion; fuel-rich preburner; shear tricoaxial injector;

combustion simulation; gases temperature
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Fig. 1 _Schemes of injector, structure
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Fig. 3 Temperature distribution of preburner products at different axial locations
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Fig. 4 Scheme of the fuel preburner in the test
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Fig.5 Arrangement of the thermocouples
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Table 1 Results of the fuel-rich preburner
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1 49.2 33.0 16. 3 0.49 3 2.98 742 733 733 575
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