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NUMERICAL STUDY OF THERMOGASDYNAMIC PROCESSES IN A MODEL PULSE DETONATION ENGINE 

Yu. Melnyk, V. Nikoliuk  

The results of numerical simulation of thermogasodynamic processes in a model pulsed detonation engine of a new design 
are presented. The pulsed detonation engine is fed with a compressed fuel-air mixture through a rotary valve and provides 
detonation initiation using a detonation tube. The possibility of creating increased pressure in a detonation chamber that is open 
on one side by supplying a compressed combustible gas charge and using a rotary valve has been revealed. Under the conditions 
of the calculations, an increased pressure in the pre-detonation chamber of more than 0.145 MPa and a pressure in the 
detonation chamber of about 0.13 MPa were obtained at the moment of closing the rotary valve. The peculiarities of detonation 
combustion in the gas-dynamic tract of a model pulsed detonation engine have been revealed, which consist in the damping of 
detonation during the exit of the detonation wave from the initiating detonation tube into the pre-detonation chamber with 
subsequent re-initiation of detonation in the detonation chamber. The presence of detonation re-initiation is confirmed by the 
pressure distribution in the gas-dynamic tract of the model pulsed detonation engine. Re-initiation of detonation occurs 700 s 
from the beginning of the closing of the rotary valve. The results of numerical studies have confirmed the feasibility of this type of 
engine. 

Keywords: detonation, engine, numerical study, gas-dynamic processes. 
 

 
 

 


