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Design and experiment research for oxygemrich preburner of FFSC

LI Mao, JIN Ping, WU Zhrqi, YU Narrjia, €Al Guo biao

(School of Astronantics,

Beijing University of Aeronautics and Agtrondutics, Beijing 100191,\ China)

Abstract: A design scheme of oxygerrrich\preburner with division\ combustion, down-

stream dilution and nickel coatings was presented based on the full/flow staged combustion

(FFSC) rocket engine cycle. The firing sequence of-fuebrich starting up and oxygerrrich

shuttingdownwas\designed and-26 times experiments-were completed. The influence of the

different, downstream, dilution flux on the-uniformity of the product temperature was investi-

gated primarily.\ The results show-that the structure of preburner is rational, and the relia-

bility of ignition and security, of structure are reached. The distribution of the product tem-

perature is influenced remarkably by downstream dilution in the experiments. And, an optr

mum dow nstream dildtion flux exists.

Key words: full flow staged combustion ( FFSC); oxygerrich preburner;

downstream dilution; experiment
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Fig 2 Temperature distributing of different

dow nstream dilution flux
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Fig 3 Oxygerr rich preburner
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Fig. 5 Nominal fire sequence for five second burn time
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Table 2 _Results-of downstream dilution experiment
T/K
No. ds il (kels) Percctnt -of dow nstream ./ MPa W
dilution \flux/ % 1 2 3 4 Average
1 5 155 0 3.5 330 485 569 563 580 549
2 5 1 68 79 37 351 513 574 593 601 570
3 3 1 84 15,1 4.0 384 488 523 576 576 541
4 3 L 97 20. 2 4.2 410 461 503 553 550 517
5 3 1 66 23. 6 34 342 494 584 615 618 585
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Fig 7 Temperature curves in the same flux through

preburner head and different flux of downstream dilution
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Fig. 8 Temperature curves in the same total flux and

different flux of downstream dilution
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Fig. 9

downstream dilution experiments

Injector faceplate before and after
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