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Analysis of mode transition with thrust-smoothing of
small tur bine/ramjet combined cycle engine

HUANG Hong-chao ;- WAN G-Zharrxue, CAl Yuan-hu

(School of -Power-and_Energy ,
Northwestern\Polytechnical University , Xi'an 710072, China)

Abgtract :\The goal of thisstudy isto establish mathematical model for computing per-
formance and analyzing the\thermodynamic parameters variation of turbine/ ramjet combined
cycle engine during mode trandtion. Firstly, the computed flow charts of performance and
thermodynamic parametersof combined engine, and the criteria of determining desgn param-
eters of combined engine were given. Secondly, according to computed performance and
thermodynamic parameters along flight trajectory and design limitations, such as the Mach
number at ramjet burner entrance < 0. 3, the reasonable mode transtion periods were opti-
mized , and geometry parameters of critical section were given. Thirdly, the effects of open-
ing area of mode trandtion valve on thermodynamic parameters, especially the relations of
total and static pressure, were analyzed. The quantitative opening area of mode transtion
valve along flight trajectory were given for satisying the criteria of thrust smoothing. At
last , the thrust and specific impul se of turbine/ ramjet combined cycle engine were calculated
along flight trajectory.
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