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Numerical study on matching mechanism and efficiency of
pulse detonation combustor and impulse turbine

DENG Peng, ZHENG Longxi, WANG Lingyi

(School of Power and Energy.
Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: As the turbine inlet was dominated by strong unsteady airflow when working
with the pulse detonation combustor (PDC). the type of turbine was determined based on
the loss mechanism and the aerodynamic design work of turbine components was carried out.
The numerical method was used to calculate the efficiency of the designed turbine and ex-
plore the mechanism of the interaction between the PDC and the turbine. The results
showed that partial intake, impulse turbine with less reaction degree was more suitable for
PDC; a strong reflection shock wave was formed on the contraction section of nozzle, the
leading edge and the pressure surface of the rotor blade, which cause energy loss; the effi-
ciency of turbine was about 75% at the design point. The results can provide some reference

for turbine design of pulse detonation turbine engine.

Key words: pulse detonation combustor (PDC); impulse turbine;

turbine efficiency; aerodynamic design; matching mechanism
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