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Performance Analysis of Separate—flow Turbofan Engine with Pulse Detonation Bypass Duct Afterburner
PENG Chen—xu, LU Jie,ZHENG Long—xi, GUO Huan,ZHANG Jia—bo
(School of Power and Energy , Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: In order to investigate the performance of a separate flow turbofan engine with Pulse Detonation Combustor (PDC )in the by-
pass duct, the performance model was established based on performances from components. The effects of PDC operating parameters, by-
pass cycle parameters, and flight conditions on the performance of the overall engine were analyzed. The results show that with the increase
of PDC operating frequency, the pressure ratio and burner temperature of the PDC, the specific thrust and specific fuel consumption of the
engine increase. With the increase of equivalence ratio, the pressure ratio and burner temperature of PDC increase first and then decrease,
the specific thrust increases first and then decreases, and the specific fuel consumption increases continuously. Because only part of the by-
pass air participates in detonation combustion, the specific fuel consumption of the turbofan engine with pulse detonation bypass duct after-
burner is lower than that of the conventional afterburner turbofan engine. When the PDC operating frequency is greater than 41 Hz, the spe-
cific thrust of the turbofan engine with pulse detonation bypass duct afterburner is greater than that of the conventional afterburner turbofan
engine. With the increase of bypass ratio, the PDC gas flow increases, and the specific thrust and specific fuel consumption increase. With
the increase of the fan pressure ratio, the specific thrust first increases and then decreases, and the specific fuel consumption decreases
continuously. At a certain flight altitude, with the increase of flight Mach number, the specific thrust decreases, and the specific fuel con-
sumption increases. At a certain flight Mach number, with the increase of flight altitude, the specific thrust increases first and then de-
creases slightly, and the specific fuel consumption decreases first and then increases slightly. Under different flight conditions, the specif-
ic fuel consumption of the turbofan engine with pulse detonation bypass duct afterburner is lower than that of the conventional afterburner
turbofan engine.
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