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Abstract:In order to initially derive the nozzle design guidelines for pulse detonation engine ,the un-
steady exhaust process of pulse detonation combustion and the applicable nozzle design methods were ana-
lyzed based on numerical simulation and theoretical analysis methods. The unsteady exhaust process of
pulse detonation combustion can be divided into four stages:detonation wave propagation stage , pressure
downhill stage, pressure plateau stage and low pressure exhaust stage. Take the pulse detonation combus-
tion of C,H,/0, in straight tube as an example,the expansion ratio of suitable adjustable nozzle changes

from 13 to 1 corresponding to the exhaust pressure range from 90. 6 p_ to 1.72 p_. For the fixed nozzle
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scheme , the loss of shock wave triggered by over-expansion should be avoided. The design point of the

fixed nozzle can be calculated by making use of the parameters of pressure platform, under which the

thrust coefficient up to 0. 95. The gas parameters of design point corresponding to the gas state when final

Taylor expansion wave travels to the exit, which can be deduced from classical detonation theoretical e-

quation, so as to realize the rapid design of fixed nozzle for the detonation.

Keywords : unsteady exhaust; fixed nozzle; pressure platform; thrust coefficient
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Fig. 1 Calculation model of unsteady exhaust process
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