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Abstract: Base on CFD, the flow characteristics of over—under TBCC (Turbine Based Combined Cycle,
TBCC) exhaust system was analyzed. A method to enhance the exhaust system performance by injecting high pres-
sure secondary flow into the down wall of turbo—engine nozzle was proposed. And the effects of secondary injec-
tion on the performance, e.g, thrust coefficient and thrust vector angle were investigated in different flight Mach
number. Results show that secondary injection produces bow shock, which can generate new flow separation re-
gion interaction with ramp of nozzle. Bow shock improve turbo—engine nozzle and ramjet nozzle pressure distribu-
tions, thus improve nozzle thrust and thrust vector performance, and obviously improve over—under TBCC nozzle
performance at subsonic and transonic condition, which makes the axial thrust coefficient increase by 7.34% and
thrust vector angle increase by 12.76°.
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Fig. 5 Comparison of numerical and experimental data

Fig. 6 Schlieren photograph and CFD Ma contours of the
SERN model for validation
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