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Design and study on scheme and performance matching of
turboshaft-turbofan variable cycle engine

REN Cheng', JIA Linyuan', BU Xiankun®, CHEN Yuchun', YANG Jie?

(1. School of Power and Energy, Northwestern Polytechnical University, Xi’an 710129, China;
2. Beijing Power Machinery Institute, Beijing 100074, China;
3. Shijiazhuang Fourth Rest Center for Retired Military Cadres, Shijiazhuang 050085, China)

Abstract: A new concept of turboshaft—turbofan variable cycle engine (TSFVCE) is proposed for vertical
takeoff and landing and high—speed cruise aircraft with a rotor wing, which can work in both turboshaft and turbo-
fan modes. Firstly, the structure and working mode of the TSFVCE are introduced, and the component perfor-
mance simulation model based on varying specific heat is established. Then, the schematic design of the engine
performance is completed through the cycle analysis, which determined that the second bypass ratio is 3, the fan
pressure ratio of the outer bypass is 1.98, and the first bypass ratio is 0.11. Finally, the influence of core drived
fan system (CDFS) adjustable mechanism on engine performance is analyzed, and it is concluded that CDFS
bleeder valve has a great influence on the thrust of engine in turbofan mode and the power in turboshaft mode. The
maximum impact on the thrust of the turbofan mode is 61.5%, and the maximum impact on the power of the turbo-
shaft mode is 33.3%, which can be used to match the thrust and power output of the engine in the turbofan and
turboshaft mode.

Key words: Vertical takeoff and landing aircraft; Rotor wing; Variable cycle engine; Overall scheme;

Cycle analysis; Core drived fan system
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