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NOZZLE EFFECTS ON PERFORMANCE OF PULSE DETONATION
ENGINES Y

Li Xudong? Wang Chun Jiang Zonglin
(Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, Chinese Academy of Sciences,
Betjing 100190, China)

Abstract Thermal efficiency of pulse detonation engines (PDEs) was formulated with thermodynamic cycle
analysis when the exhaust flow is not perfectly expanded, the quantitative relation of PDEs thermal efficiency
and nozzle exit pressure ratio was examined under different initial combustor temperature, the closer the exhaust
pressure gets to ambient pressure, the higher efficiency PDE could achieve. Effects of the CD-nozzle and the
D-nozzle on PDE performance are investigated by numerical simulations; the obtained thrust and impulse of
PDE are compared with each other for different cases, and nozzle effects on each period of the PDE cycle are
also investigated. In addition, the influence of reflected shock waves from the convergent section of a CD-nozzle
is also studied to show that the reflected shock waves actually affect the thermodynamic cycle efficiency more
or less, but when the shock Mach number is less than 1.5, PDE thermal efficiency reduction is quite slight and

the positive effects of nozzle are dominated.

Key words pulse detonation engine, thermodynamic cycle analysis, nozzle, shock wave reflection, computa-

tional fluid dynamics
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