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Overall performance analysis of variable cycle engine with

the core driven fan stage
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Abstract: Based on the conventional engine mathematical model, a front and rear bypass ejector model for
variable cycle engine was built, and a new performance calculation model for variable cycle engine which
had core driven fan stage(CDFS) configuration and nonlinear equations were built. The matching law of the
main design parameters of variable cycle engine with CDFS was intensively studied, and the performance
calculation flow was given under certain control law. The altitude—velocity characteristic and throttle charac-
teristic were analyzed through the performance simulation. According to the result of performance analysis,
the problems in the application of variable cycle engine were put forward and the corresponding solution
measures were indicated. The results of performance calculation and analysis show that the variable cycle
engine with CDFS has completely different characteristics in single and double modes in order to meet the
different performance requirements of fighters. The double bypass mode is not suitable for high altitude
large Mach number state of thrust augmentation, and the mode transition point to ensure safe ground start
has been indicated.
Key words: aero—engine;core driven fan stage;single bypass mode; double bypass mode;

altitude—velocity characteristic ; throttle characteristic
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Fig.1 Basic structure of variable cycle engine with

core engine driven fan stage
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Fig.2 Simplified structure of variable cycle engine with CDFS
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Fig.3 Flow chart of FVABI calculate model iteration
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cycle engine
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Fig.4 Comparision of characteristic of height and velocity

in mid-status
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Fig.6 Throttle—work—line of fan in single and double bypass
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Fig.7 The impact of nozzle area on fan steady work margin
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Fig.8 The impact of nozzle area on CDFS steady work margin
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