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Fig.3  Affect of thrust by altitude and mach number Fig.4  Affect of SFC by altitude and mach number
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Fig.6  The calculating flow chart of engine state transition
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Tab.1 Comparing of three work points parameters
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Fig.7  The performance map of low compressors Fig.8  Affect of STOVL thrust by inlet temperature
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Numerical Simulation on Performance of A Variable Cycle Engine for STOVL Fighter

ZHANG Hai — ming, LUO Guang - qi, Meng Long, HU Lei, YU Jin —lu
(Engineering Institute , Air Force Engineering University Xi’an 710038, China)

Abstract : The aim of this paper is the description of the performance characteristics of a powerplant intended for
modern STOVL fighters. Based on a general two — shaft gas turbine performance simulation software, a variable cy—
cle engine performance simulation software was developed with introduction of Lift fan and Roll posts modules. The
cycle operating parameters were given, such as low pressure turbine nozzle area, mode selector valve area and pro—
pelling nozzle throat area. Selected supersonic cruise as designed point of the engine, determined the combination
of the parameters which forming the design point of the engine. The performance characteristics of variable cycle
engine with a low pressure shaft driven lift fan were calculated and analyzed on supersonic cruise Design Point, SLS
and STOVL in this paper. Comparing the parameter values of SLS and STOVL points, it is actually verified that the
innovative variable cycle propulsion system offers high levels of thrust augmentation, by altering the effective engine
bypass ratio, offering simultaneously improved fuel consumption.

Key words : variable cycle engine; Short Take Off and Vertical Landing( STOVL) ; engine performance ; numerical

simulation



