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Analysis on the ejecting characterictics of a struct-based RBCC

at zero speed and non-zero speed condition
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(Science and Technology on Scramjet Laboratory, Aerospace Technology
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Abstract; In order to obtain the influence of the speed condition on the ejecting process of a RBCC
(rocket based combined cycle) engine, numerical simulation was performed to investigate the ejector
mode of a strut-based RBCC model at subsonic speed. The results show that the operation regimes con-
tains two stages under the investigated speed conditions are back pressure dominating stage and self-sus-
taining stage. At self-sustaining stage, due to the existence of all-supersonic flow, the ambient pressure
can not influence the ejecting process. When working at back pressure dominating stage, due to the differ-
ent ambient pressure( the total pressure is the same) , the internal flow pattern and the mass flow rate of
the secondary flow are different at different Mach number; while instead, the internal flow pattern and the
mass flow rate of the secondary flow are almost the same at self-sustaining stage, which further shows the
parameters of the secondary flow that determine the ejection process are the total pressure and tempera-

ture, irrelevant to Mach number. So, the ejection process at some speed condition can be equivalent to
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the ejection process at zero speed provided that their total pressure and temperature are the same, which

provides the convenience for the assessment of the mass flow rate of the secondary flow at subsonic speed

and the preparation for flow condition of wind tunnel test.

Keywords: RBCC; ejection process; flow structure evolvement; speed condition; mass flow rate

control mechanism
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Tab.2 Flow parameters at rocket nozzle inlet

m,/(kg+s™") T,/K
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Tab.3 Flow parameters at far-field inlet

Ma T,/K p,/kPa T,/K po/kPa

0.2 288. 99 98. 538 291.3 101. 325
0.4 282.27 90. 748 291.3 101. 325
0.6 271.74 79.439 291.3 101. 325
0.8 291.3 66. 471 291.3 101. 325
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