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Fig.1 Simplified PDE model
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Fig.2 Temperature-entropy diagram of PDE working medium
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Fig.5 The influence of fuel heating value on thermal
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SYSTEM PERFORMANCE ANALYSIS OF PULSE DETONATION
ENGINES V

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

Abstract A simplified model of Pulse Deotonation Engines(PDEs) is adopted in present paper to estimate the
system performance with thermodynamic cycle analysis method. The analytical expression of PDE’s thermody-
namic cycle efficiency is derived in relation to the parameter of total pressure recovery coefficient. In addition,
we attempt to investigate the influence of the total pressure recovery coefficient of PDE inlets and initial tem-
perature of combustion chamber on the PDE thermodynamic cycle efficiency. The results demonstrates that,
reducing total pressure loss of the inlets is beneficial to increase the thermodynamic cycle efficiency, and increas-
ing the initial temperature of combustion chamber can even apparently enhance thermal efficiency. Based on
the current results, Multistage Pulse Re-Detonation Engines(MPRDESs) configuration is presented in this paper
for the first time. We use the shockwave front of detonation waves decoupled at corner to compress the working
medium, which improves the thermodynamical parameters of the working medium and PDE’s system perfor-
mance. The thermodynamic cycle efficiency of this configuration is derived, which demonstrates the possibility
of MPRDE configuration theoretically. The result shows that, MPRDE configuration can improve the thermal
efficiency effectively via raising working medium’s temperature in front of detonation wave. Finally, because
some of the working medium is not perfectly expanded when rushing out of nozzle, a qualitative discussing is
carried out on PDE’s thermal efficiency under different exit pressures. The moment of working medium will be

promoted and thermal efficiency will be improved when the exit pressure is lowered.

Key words pulse detonation engines, thermodynamic cycle efficiency analysis, multistage pulse re-detonation

engines
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