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Application of CE/SE method using triangular meshes on calculation
two-phase pulse detonation engine with nozzle

WANG Yan-yan, WENG Chun-sheng

(National Key Lab of Transient Physics, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: To analyze the detonation characteristics and propulsive performance of pulse detonation engine
(PDE) with conical divergent nozzle under different filling conditions, the CE/SE method using triangular
meshes, which are suitable to the conical tube, has been proposed and applied to calculate the internal and
external flow field of gas-droplets two-phase pulse detonation engine. The results show that the strong gradi-
ent such as detonation shock and complicated wave interaction patterns in the straight tube and conical tube
can both be perfectly described by using this CE/SE method. When the conical divergent nozzle is not filled
with fuel, the PDE achieves a higher fuel specific impulse, with more complex flow field, much lower pres-
sure peak and bigger Mach peak appearing in the nozzle than that in the detonation tube. In contrast, simpler
flow field and smaller pressure peak difference have been gained in the divergent nozzle of PDE when the noz-
zle is full filled with fuel. However, larger total thrust and bigger impulse of PDE are produced under this
condition.

Key words: CE/SE method; triangular meshes; two-phase detonation; fill fraction; conical nozzle
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Flow control over a slender conical forebody by different plasma actuations

MENG Xuan-shi', WANG Jian-lei', CAI Jin-sheng', LUO Shi-jun®, LIU Feng®
(1. The Department of Fluid Mechanics, Northwestern Polytechnical University , Xi'an 710072, China;
2. The Department of Mechanical and Aerospace Engineering » University of California, CA 92697-3975, America)

Abstract: An experimental study of the vortex flow control over slender forebodies was performed on a
20° circular-cone-cylinder model using a pair of Single-Dielectric Barrier Discharge (SDBD) plasma actuators.
Two different pairs of Single Dielectric Barrier Discharge (SDBD) plasma actuators are installed near the tip
on the surface of the model. Three modes of operation of the actuators are defined. The plasma off mode cor-
responds to the case when neither the two actuators is activated, Port on and starboard on modes refer to the
condition when the port side and the starboard side actuator is activated respectively. The pressure measure-
ment test consist of measurements of circumferential pressure distributions over eight stations along the cone
and were carried out in a low-turbulence 3. 0m>X 1. 6m low-speed wind tunnel with a closed test section. The
PIV measurement test consist of measurements the cross flowfield velocity over one station on a scaled mod-
el, the test was carried out in a 0. 6m><0. 5m low-speed open test section wind tunnel. The test angle of at-
tack is 45°. The experiments indicate that an effective control on vertex flow over the conical forebody can be
achieved using plasma actuation. The higher wind speed can be achieved by adjusting the position and direc-
tion of the plasma actuations.

Key words:asymmetric vortices; high angle of attack aerodynamics; plasma; active flow control; pres-

sure distribution measurements



