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Impact of sidewall rocket on engine nozzle
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Abstract: Sometimes spacecraft need RBCC (rocket based combined cycle) engine to provide
greater thrust. For the restriction of the aircraft/engine integrative aerodynamic shape, it is difficult to
increase ramijet thrust by a large margin, so the rocket thrust has to be increased. When much more
thrust is need, if the rocket engine is packaged within the isolation section or combustor flow passage,
the rocket engine design will be more difficult because of the narrow geometric space, and the rocket
performance will be reduced. Therefore, a method to place the rocket engine on the sidewall of ramjet
engine nozzle is proposed. The influence of rocket status on nozzle performance is study in this paper.
The result shows that this arrangement make full use of the nozzle geometric space, the rocket jet flow
can continue to expand in the nozzle, by which not only the nozzle thrust will not be weaken, but also
the nozzle can attain added thrust increment and its uplift power can be greatly increased. The nozzle
sidewall arrangement mode can realize a excellent matching of high thrust and high specific impulse.
Its application can also be used in other domains similar to RBCC engine.
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Tab. 4 Calculated esults of thrust and lifting power on each wall surface of nozzle

#IN FHN
FREIAR

TREmE kil FEEE TRE B i LEEE

HEEFR -24.67 208.85 741.06 -2 540.50 3.25 2 686.55
RO -24.67 204.72 683.08 -2 540.50 3.33 272533
R_2 -24.67 213.53 701.08 -2 540.50 3.18 2 804.58
R_4 -24.67 218.72 712.48 -2 540.50 3.15 2903.12
R_6 -24.67 222.85 733.25 -2 540.50 3.15 3081.89
R_8 -24.67 226.58 757.22 -2 54050 3.15 3 288.05
R_10 -24.67 230.10 783.78 -2 540.50 3.13 3 508.21
R_12 -24.67 233.49 812.19 -2 540.50 3.11 3738.49
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