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Fig. 2 Contours of pressure field at different time
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Tab.1 The time, maximum temperature and pressure of jet collision and detonation ignition at different nozzle length

Wi %)/ ws Wi R KIE )1 /MPa BRI E /K EBAZ)/us  EBRKEN/MPa BB RERE/K

L=2d 14.1 1.55 981 18.7 14 4 640
L=3d 14.1 1.55 980 18.7 14 4 640
L=1d 14.1 1.55 980 18.7 14 4 610
L=10d 14.1 1.55 979 18.7 14 4 640
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Investigation into the Effect of Nozzle on the 2 — stage
PDE Performance through Numerical Simulation

ZHANG Qiang, HE Li — ming, LI Hai — peng, CHEN Xin
( Engineering Institute, Air Force Engineering University, Xi’an 710038, China)

Abstract : In order to study the influence of nozzle length and divergence angle on shock wave focusing detonation
ignition and thrust of the 2 — stage PDE resonator, a group models with a variety of nozzle lengths and divergence
angles are studied by numerical simulation. Analytical results in a run indicate that the effect of nozzle length and
divergence angle on jet collision and detonation initiation is very feeble. The average pressure and impulse on unit
area of resonator is enhanced and times of shock wave focusing in the nozzle is increased as the nozzle length grows,
though the frequency of shock wave focusing is decreased. The axial average pressure and impulse on unit area of
nozzle wall is increased as the nozzle divergence angle grows, however, the frequency of shock wave focusing is al—
most unchanged. In consideration of the composite action of the resonator and the nozzle, the nozzle with a diver—
gence angle of 45°presents the best 2 —stage PDE performance.

Key words:2 — stage Pulse Detonation Engine (PDE) ; shock wave focusing; jet; numerical simulation
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Fatigue Damage Analysis of Aircraft Twin — engine

ZHANG Hai — wei, HE Yu —ting, CHENG Li,CHEN Wei
( Engineering Institute, Air Force Engineering University, Xi’an 710038, China)

Abstract ; The aircraft typical mission profile is chosen from its actual flight data. Through the pretreatment of flight
data, rain — counting method and linear cumulative theory, effective loads are extracted and converted into standard
cycles, then the profile is divided into four parts to analyze the fatigue damage. The statistical result shows that the
fatigue lives of the aircraft right and left engine are submitted to Weibull distribution, but solo — engine is greatly
different in fatigue damage. In typical mission section, difference in the take — off and the cruise subsection can
reach to 3 ~4 times, and landing subsection even reach to 10 times for the engines in the same side of different air-
craft, however the difference of the fatigue damages for the left — side and the right — side engines in the same air—
craft is rather small. The statistical results show that engine fatigue damages are submitted to Weibull distribution.

Through implementing single aero — engine life surveillance, flight training can be arranged advisably and engine
service life can be prolonged effectively.

Key words : twin — engine aircraft ; fatigue damage; individual engine monitoring



