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Simulation of Afterburning Characteristics of a Mixed—Flow Turbofan Engine
TAO Rui', ZHAO Jun', JIANG Jin', WANG Kun', WANG Li—gang’
(1. Aviation Engineering Institute , Civil Aviation Flight University of China, Deyang Sichuan 618307, China;
2. Guanghan Branch, Civil Aviation Flight University of China, Deyang Sichuan 618301, China)
Abstract: To clarify the performance differences of a mixed—flow turbofan engine before and after afterburning,performance models of
a mixed—flow turbofan engine were established based on the Visual C++(VC)platform using component—level modeling method. A calcula-
tion module for variable area ratio Laval nozzles was introduced,and the matching of different working cycle parameters and three major
characteristics of the engine were investigated. The results show that by increasing the outlet total temperature of the main burner while
selecting the optimal fan pressure ratio,the mixed—flow turbofan engine can achieve 11.13% net thrust increase and 10.11% specific fuel
consumption(SFC) decrease on fully afterburning state. On throttling condition, the throat area of the Laval nozzle should be reduced
simultaneously while reducing afterburning temperature. As altitude increasing,the SFC decreases faster when afterburner is off than that
when it is fully on. As flight mach number increasing,the engine equipped with a variable area ratio Laval nozzle exhibits greater increase
in net thrust and lower SFC than that with a fixed area ratio Laval nozzle.
Key words: mixed—flow turbofan engine; overall performance; afterburner; component-level modeling method; specific fuel

consumption; Laval nozzle
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