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Combustion flow in ejecting mode of strutjet engine

( &©) FEffects of secondary combustion and configuration

HUANG Sheng-hong, HE Hong-qing, HE Guo-qiang

(Coll. of Astronautics, Northwestern Polytechnical Univ., Xi' an 710072, China)

Abstract:

3D turbulent flows with and without secondary combustion of two configurations of Strutjet RBCC in ejecting mode

were investigated. The effects of secondary combustion and configurations on ejecting flow in static sea level and zero mach conditions

were analyzed in detail. The conclusion is that the velocity, total temperature, total pressure and secondary air mass flow rate are de-

termined by both effects of configuration and secondary combustion, but the mixing degree between primary and secondary flow is ma-

inly controlled by configuration, and thus the performance of RBCC.
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Fig.1 RBCC configuration No. 1
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Fig. 2 RBCC configuration No. 2
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Table 1 Performance comparison between
cold flow and reacting flow

Performance Entrainment | Overall | RBCC =lihz::2:l i
Case ratio O/F | thrusy N |00
. ) Mixing {low 12.6 14. 5 146 0. 41
:l’j I_“]Lg““a““" Reacting flow | 7.8 | 8.97 | 220 0. 62
Pure rockel == == 353 ==
o ) Mixing {low 8.3 9.5 300 0. 80
;“‘.'_'2‘9"”" " | Reacting flow | 4.6 | 5.33 | 328 0.87
Pure rocket — — 37 —
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Fig.3 Side wall pressure of two configurations
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Fig. 5 Pressure contour of configuration No. 2
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Fig.4 Pressure contour of configuration No. 1
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Fig. 6 Total pressure comparison 0. 015m
from side wall of two configuration
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Fig.9 Velocity comparison where x= 0.2m
in horizontal symmetry plane
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Fig. 11 Velocity comparison where y= 0. 015m
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Fig. 13 Temperature comparison where x= 0. Im
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Fig. 15 Temperature comparison where x= (. 4m
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