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Fig.4 Experimental shadow photographs of external flow field at the different times
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Fig.7 Streamline distributions of internal and external flow field at the different time
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INVESTIGATIONS ON EXTERNAL FLOW FIELD OF AN EXITED
DETONATION Y

Yu Lujun Fan Baochun? Gui Mingyue Dong Gang
(Laboratory of Transient Physics, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract Pulse Detonation Engine (PDE) tests in the PDE tube Hy-O2-Ny have been performed with central
ignition in the tube end. The tube has 1 000 mm long with the inner diameterof 30 mm, filled with the Hy-O2-No
mixture. Moreover, numerical simulations of pulse detonation process induced by flame in the tube with Hs-
05-Ny mixture and the distribution of the internal and external flow field were performed. A detailed chemical
mechanism of Hy-O5-No system was investigated with 19 element reactions and 9 species. The generation and
development of the vortex ring and suspended shock were exhibited with the sequential shadowgraphs of the
external flow field both in test and simulation. The numerical results were in good agreement with the measured
results. The experimental and numerical results show that the vortex ring was induced by baroclinic effect and
Helmholtz instability in the vicinity of the thruster exit after the donation wave exhausted the tube. The

intensity, shape and location of the suspended shock varied when the shape of the vortex ring changed.

Key words PDE, experiments, numerical simulation, suspended shock
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